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INTRODUCTION 


The  purposes  of  this  test  were:  (1)  to  determine  the  static  stability 
characteristics  of  the  Shuttle  Vehicle  5 configuration;  (2)  to  deterimne 
the  effect  on  the  Vehicle  5 aerodynamic  characteristics  of  ET  and  SRB  nose 
shape,  SRB  nozzle  shroud  flare  angle,  orbiter  to  tank  fairing,  and  sting 
location;  (3)  to  provide  flow  v1sualiza.t1on  using  thin  film  oil  paint;  and 
(4)  to  determine  rudder,  body  flap,  and  inboard  and  outboard  eleven  hinge 
moments . 


The  mated  vehicle  model  was  mounted  1n  three  different  ways:  (!)  the 
orbiter  mounted  on  the  balance  with  the  SRB’s  attached  to  the  tank  and 
the  tank  in  turn  attached  to  the  orbiter;  (2)  the  tank  mounted  on  the  bal- 
ance (with  the  sting  protruding  through  the  tank  base)  with  the  SRB’s  and 
orbiter  attached  to  the  tank,  and  (3)  with  the  tank  mounted  on  the  balance 
and  the  balance  In  turn  supported  by  a forked  sting  entering  the  nozzle  of 
each  SRB,  extending  forward  Into  the  SRB's  then  crossing  over  to  the  tank 
to  provide  a balance  socket. 

Data  were  obtained  for  Mach  numbers  from  0.6  through  4.96  at  angles- 
of-attack  and  -sideslip  from  -10  to  10  degrees. 

The  Rockwell  designation  for  this  model  is  74-OTS  and  the  NASA  Series 
number  Is  IA33.  The  MSFC  test  number  is  TWT-594  A/B. 


This  report  consists  of  3 volumes  arranged  in  the  following  manner: 


VOLUME  1 
VOLUME  2 
VOLUME  3 


Plotted  Data  Figures  4~12 
Plotted  Data  Figures  13-26 
Tabulated  Source  Data 
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NOMENCLATURE 


Svmbol 

Plot 

Symbol 

Definition 

Ab 

base  area,  in^ 

Abe 

tank  base  area,  1n.^ 

Abf 

body  flap  area,  i*n.^ 

Abf 

orbiter/tank  fairing  base  area,  in.^ 

Ab 

orbiter  base  area,  in.^ 

Ab 

Ds 

SRB  base  area,  in.^ 

bref 

BREF 

reference  span,  in.^ 

c.g. 

center  of  gravity 

CABe 

CASE 

tank  base  axial  force  coefficient 

CABp 

CABF 

orbiter/tank  fairing  axial  force  coefficient 

CABq 

CABO 

orbiter  base  axial  force  coefficient 

CABs 

CABS 

SRB  base  axial  force  coefficient 

% 

CAF 

forebody  axial  force  coefficient 

OAj 

CA 

total  axial  force  coefficient 

CBL 

rolling  moment  coefficient  in  body  axis  system 

^in 

CLM 

pitching  moment  coefficient 

''"iu 

CLMU 

uncorrected  pitching  moment  coefficient 

Cn 

CYN 

yawing  moment  coefficient  in  the  body  axis 

system 
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NOMENCLATURE  (Continued) 


Symbol 

Plot 

Symbol 

Oefinition 

CLHF 

forebody  pitching  moment  coefficient 

CAb 

CABT 

total  base  axial  force  coefficient 

CN/DR 

normal  force  coefficient  due  to  rudder  deflection 

CLM/DR 

pitching  moment  coefficient  due  to  rudder 
deflection 

CAF/DR 

forebody  axial  force  due  to  rudder  deflection 

CYOR 

side  force  coefficient  due  to  rudder  deflection 

CYNDR 

yawing  moment  coefficient  due  to  rudder  deflection 

CBLDR 

rolling  moment  coefficient  due  to  rudder  deflection 

CN/DE 

normal  force  coefficient  due  to  eleven  deflection 

CLMDE 

pitching  moment  coefficient  due  to  eleven 
deflection 

CAFDE 

forebody  axial  force  coefficient  due  to  eleven 
deflection 

CYDE 

side  force  coefficient  due  to  eleven  deflection 

CYNDE 

yawing  moment  coefficient  due  to  el e von  deflection 

C3LDE 

rolling  moment  coefficient  due  to  eleven 
deflection 

CHEO 

outboard  elevon  hinge  moment  coefficient 

''hei 

CHE  I 

inboard  elevon  hinge  moment  coefficient 

'•hbf 

CHBF 

body  flap  hinge  moment  coefficient 

CHR 

rudder  hinge  moment  coefficient 

r 
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NOMENCLATURE  (Continued) 


Symbol 

Plot 

Symbol 

Definition  ^ 

cn 

CN 

normal  force  coefficient 

CNbf 

CNBF 

body  flap  upper  surface  normal  force  coefficient, 
adjusted  to  freestream  static  pressure 

CNBq 

CNBO 

orbiter  base  normal  force  coefficient 

CNu 

CNU 

uncorrected  normal  force  coefficient 

CPBgp 

CPBBF 

body  flap  upper  surface  pressure  coefficient  i 

'-"Bp 

CPBE 

tank  base  pressure  coefficient 

CPBp 

CPBF 

orbiter/tank  fairing  base  pressure  coefficient 

CPBO 

CPBO 

orbiter  base  pressure  coefficient 

CPBs 

CPBS 

SRB  base  pressure  coefficient 

Cy 

CY 

side  force  coefficient  (body  or  stability 
axis  system) 

^ref 

LREF 

reference  length,  in. 

M 

MACH 

Mach  number 

MRP 

MRP 

moment  reference  point 

XMRP 

moment  reference  point  on  x-axis 

YMRP 

moment  reference  point  on  y-axis 

ZMRP 

moment  reference  point  on  z-axis 

freestream  static  pressure,  psi 

body  flap  upper  surface  pressure,  psi 

1 


i 


NOMENCLATURE  (Continued) 


Plot 

Symbol  Symbol  Definition 

Pk  tank  base  pressure,  psi 

De 


orbiter/tank  fairing  base  pressure,  psi 


orbiter  base  pressure,  psi 


SRB  base  pressure,  psi 


Pt 

q q(PSI) 

RN/L  RN/L 

Sref  SREF 

Sbfy,gf 

^®ref 


total  pressure,  psi 
dynamic  pressure,  psi 

Reynolds  number  per  unit  length;  million/ft. 
reference  area,  in.^ 
body  flap  reference  area,  in.^ 
eleven  reference  area,  in.^ 


T 

cc 


0 


, o 

rudder  reference  area,  in,^ 
temperature, 

ALPHA  angle-of -attack,  angle  between  the  projection 

of  the  wind  Xy-axis  on  the  body  X,  Z-plane  and 
the  body  X-axis;  deg. 

BETA  sideslip  angle,  angle  between  the  wind  X^-axis 

and  the  projection  of  this  axis  on  the  body  X, 
Z-plane;  deg. 

control  surface  deflection  angle;  deg.  positive 
deflections  are: 

AILRON  aileron  - left  aileron  trailing  edge  down 

ELEVTR  . elevator  trailing  edge  down 
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NOMENCLATURE  (Concluded) 


Symbol 

Plot 

Symbol 

Definition 

BDFLAP 

body  flap  - trailing  edge  down 

SSB 

SPDBRK 

speed  brake 

RUDDER 

rudder  - trailing  edge  left 

DRUDDR 

rudder  deflection  increment 

A60 

DELEVN 

elevator  deflection  increment 

Mg 

pitching  moments  in. -lb. 

SUBSCRIPTS 

be 

tank  base 

bf 

body  flap 

bo 

or biter  base 

bs 

SRB  base 

e 

elevator  qr  elevon 

r 

rudder 

SB 

speed  brake 

eL  & eR 

elevon  left  and  right 

t 

total  conditions 

w 

wind 

ref 

reference  conditions 

GO 

freestream  conditions 

CONFIGURATIONS  INVESTIGATED 


The  model  geometry  (0.004-scale)  is  shown  in  figure  2a.  The  model 
was  constructed  entirely  of  stainless  steel. 

As  described  in  the  introduction,  the  model  was  mounted  on  the  sting/ 
balance  combination  in  three  different  v;ays;  (1)  the  orbiter  mounted  on 
the  balance  with  the  SRB's  attached  to  the  tank  and  the  tank  in  turn 
attached  to  the  orbiter  (see  figure  2a);  (2)  the  tank  mounted  on  the  bal- 
ance (with  the  sting  protruding  through  the  tank  base)  with  the  SRB’s  and 
orbiter  attached  to  the  tank  (see  figure  2b);  and  (3)  with  the  tank  mounted 
on  the  balance  and  the  balance  in  turn  supported  by  a forked  sting  enter- 
ing the  nozzle  of  each  SRB,  extending  forward  into  the  SRB’s  then  cross- 
ing over  to  the  tank  to  provide  a balance  socket  (see  figure  2c). 

The  model  had  positionable  elevens  and  rudders  which  could  be  de- 
flected (by  installing  a control  surface  set  to  the  desired  angle)  to  the 
following  angles. 

^eL  ^ ^eR 

fir  * Os  "20  for  655  ==  0 

The  0®  rudder  and  the  body  flap  were  instrumented  to  provide  hinge 
moments.  The  6eL  = 0®  eleven  was  split  and  the  inboard  and  outboard 
sections  were  both  instrumented  to  provide  hinge  moments. 

The  model  was  fabricated  in  conformance  with  the  lines  drawings  a?, 
listed  below. 

Orbiter 


Forward  Body  and  Cabin 

VL70-000202C 

Mld-body-wing/glove  fairing 

VL70-0002QOB 

Aft  body 

VL70-000203 

Vertical  tail 

VL70-000146A 

Wing  tip 

VL70-006092 

OMS/RCS  Pods 

VL70-008457 

VL78-0OQO41C 

VL77-000066 

13 


CONFIGURATIONS  INVESTIGATED  (Continued) 


The  following  nomenclature  was  used  to  designate  model  parts: 


Component 

Definition 

Orbiter 

B62 

fuselage  - per  VL70-000200B,  202C,  & 203 

C12 

canopy  - per  VL70-000202C 

£26 

eleven  - per  VL70-000202B 

FIO 

body  flap  - per  VL70-000200B 

W127 

wing  - per  VL70-000200B 

M14 

OMS  pods  - per  VL70-008457 

N28 

OMS  nozzle  - per  VL70-008457 

V8 

vertical  - per  VL70-000146A 

R5 

rudder  - per  VL70-000146A 

Tank 

ATI  6 

attach  structure,  front  ORB/ET  - 
per  SK-H-4011 

AT25 

strengthened  attach  structure,  left 
rear  ORB/ET  - per  VL78-000062B 

AT26 

strengthened  attach  structure,  right 
rear  ORS/ET  - per  VL78-.000062B 

AT24 

attach  structure,  front  ORB/ET  (ET 
alone)  - per  SK-H-4011 

FL5 

LOX  feed  line  EI/ORB  - per  VL78-000062A 

FL6 

LH2  pressure  line  ET/ORB  - per 
VL78-000062A 

FL9 

LH  feed  line  ET/ORB  - per  VL78-000062A 
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CONFIGURATIONS  INVESTIGATED  (Continued) 


FR6 

PT12 

PT13 

PT14 

PT20 

PT21 

T20 

T27 


SRB 


umbilical  door  fairing  support  - 
per  VL78-00G062A 

tank  lightning  rod  - per  VL78-000062A 

LOX  recirculation  line  - per  VL78-000062A 

LOX  pressure  line  - per  VL78-000062A 

LOX  pressure  line  and  electrical  conduit  - 
per  VL78-0Q0062A 

tank  base  extension 

tank  - per  VL78-0Q0041C 

tank  with  1203  -in.  radius  ogive  nose, 

LOX  pressure  line,  and  electrical  conduit 


PS7  attach  rings  and  rear  structural  ring  - 

per  VL77 -000066 

PS3  electrical  tunnel 

PS9  tie  down  structure  - per  VL77-000066 

SI 4 20°  aft  skirt 

SI  5 28'’  nose  shape 

SI 8 SRB  baseline  - per  VL7Q-000066 

The  following  abbreviations  were  used  to  describe  the  model  con- 


figurations  tested: 

TIPI 

Tank  + protuberances 

S1P2 

SRB's  + protuberances 

01 

Orbiter 

T2 

Tank  long  ogive  nose 
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CONFIGURATIONS  INVESTIGATED  (Concluded) 

S3  SRB  29°  nose  shape 

F2  Orbiter/tank  fairing 

S2  SRE  20°  aft  skirt 

El  Tank  base  extension 

Details  of  the  model  components  are  given  in  table  III*  The  various 
configuration  components  are  illustrated  by  figure  as  indicated  below: 

1)  Tank  Protuberances,  figure  2d  and  figure  2e. 

2)  Tank  Long  Ogive  Nose  and  Tank  Base  Extension,  figure  2f. 

3)  Orbiter/Tank  Fairing,  figure  2g. 

4)  SRB  Protuberances,  figure  2h. 

5)  SRB  Alternate  Nose  Shape  and  Aft  Skirt  Flare,  figure  21. 

I 

j 

) 


IWSTRUMENTATION 


Balance  number  239  was  used  throughout  the  test  regardless  of  whether 
the  balance  was  installed  in  the  orbiter  or  in  the  tank.  The  model -bal^ 
ance  combination  for  the  balance  in  the  orbiter  tests,  was  mounted  to  the 
tunnel  pitch  sector  using  the  MSFC  5 degree  offset  sting  with  a straight 
extension.  During  the  port**  n of  the  test  for  which  the  balance  was  in 
the  tank  and  supported  by  ■ ae  forked  sting,  the  forked  sting  was  mounted 
in  the  sector  using  the  ' .>rC  S-2  straight  extension.  When  the  balance  was 
in  the  tank  supported  ? . a straight  sting,  the  straight  sting  was  mounted 
directly  into  the  se*'  ur. 

Pressure  transducers  were  used  to  measure  base  pressures.  Depending 
upon  the  model  configuration  as  many  as  five  base  pressures  were  recorded. 
The  configuration  and  associated  base  pressure  measurement  requirements 
are  given  below: 

Balance  in  Orbiter  (see  figure  2j) 

1)  Orbiter  base  pressure 

Pbo  - Is  2,  3,  5 (all  manifolded  together) 

2)  Body  flap  base  pressure 

Pbbf  = 4 

3)  Tank  base  pressure 

^be  " 6,  7,  8 (all  manifolded  together) 

4)  SRB  base  pressure 

Pbg  = 9,  10  (manifolded  together) 

Balance  in  Orbiter  + FRg  (see  figure  2j) 


Same  as  listed  above 

4) 

5)  Fairing  base  pressure 

Pbf  = 


17 


INSTRUMENTATION  (Concluded) 


Balance  1n  Tank  (straight  sting,  see  figure  2k) 

1 
2 

3 

4 

Balance  in  Tank  (forked  sting,  see  figure  21) 

1) 

Z\  Same  as  listed  above 
3} 


4)  SRB  base  pressure 


I Same  as  listed  above 
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TEST  FACILITY  DESCRIPTION 


The  Marshall  Space  Flight  Center  14"  x 14"  Trlsonic  Wind  Tunnel  is  an 
Intermittent  blowdown  tunnel  which  operates  by  high  pressure  air  flowing 
from  storage  to  either  vacuum  or  atmospheric  conditions.  A Mach  number 
range  from  .2  to  5.85  is  covered  by  using  two  interchangeable  test  sections. 
The  transonic  section  permits  testing  at  Mach  0.20  through  2.50  and  the 
supersonic  section  permits  testing  at  Mach  2.74  through  5.85.  Mach  numbers 
between  ,2  and  .9  are  obtained  by  using  a controllable  diffuser.  The  r^nge 
from  .95  to  1.3  Is  achieved  through  the  use  of  plenum  suction  and  perfor- 
ated walls.  Mach  numbers  of  1.44,  1.93  and  2.50  are  produced  by  Inter- 
changeable sets  of  fixed  contour  nozzle  blocks.  Above  Mach  2.50  a set  of 
fixed  contour  nozzle  blocks  are  tilted  and  translated  automatically  to 
produce  any  desired  Mach  number  In  .25  increments. 

Air  is  supplied  to  a 6000  cubic  foot  storage  tant  at  approximately 
-40°F  dew  point  and  500  psi.  The  compressor  is  a three-stage  reciproca'^ing 
unit  driven  by  a 1500  hp  motor. 

Tunnel  flow  is  established  and  controlled  with  a servo-actuated  gate 
valve.  The  controlled  air  flows  through  the  valve  diffuser  Into  the  still-* 
ing  chamber  and  heat  exchanger  where  the  air  temperature  can  be  controlled 
from  ambient  to  approximately  180®F,  The  air  then  passes  through  the  test 
section  which  contains  the  nozzle  blocks  and  test  region. 

Downstream  of  the  test  section  is  a hydraulically  controlled  pitch 
sector  that  provides  a total  angle  of  attack  range  of  20°  (+10°).  Sting 
offsets  are  available  for  obtaining  various  maximum  angles  of  attack' up 
to  90°, 


THST  PROCEDURES 


oil  flaw  portion  of  the  test,  the  model  was  prepared  by 
cracks  and  open'lngs  with  polyester  resin  putty,  finishing 
with  thin  coats  of  white  lacquer  for  color,  and  sealing  with  a thin  coat 


«.47  . T M n 1 -...-w  .w.  Qim  scauny  wu.n  a xmn 

Of  uear  lacquer  to  protect  the  color  coat  from  contamination  by  the 
artist's  oil  pigment  used  for  flow  visuallzationv 


The  model  was  dual  sting  mounted  on  two  MSFC  0,5  1n*  dummy  balances* 
one  installed  In  the  external  tank  and  the  other  In  the  orblter.  Stings 
were  such  that  the  orbiter  and  tank  assembly  could  be  separated  easilv 
for  preparation,  photography  and  clean  up.  ^ 

Black  and  white  photographs  of  the  flow  pattern  on  the  top,  side 
and  bottom  of  the  orbiter  and  of  the  top  of  the  tank  assembly  were  taken. 

obtained  1ri  accord  with  the  thin  film  technique 
with  ai^tist  s oil  pigments  as  described  In  the  SRO  Rockw.-ll  Internal  Letter 
from  P.  Hawthorne  to  R.  Crowder,  dated  28  October  1§73, 

Shadowgraphs  of  the  model  upright  and  rolled  left  90°  were  made 
These  photos  were  taken  during  the  force  runs  whenever  possible  and  are 
available  on  request  from  the  Aerodynamics  Group,  Shuttle  Aero  Sc1enG«s, 
Space  Division,  Rockwell  International, 


DATA  REDUCTION 


An  model  forces  and  moments  (measured  by  the  balance  239)  were 
resolved  in  the  body  oxis  system  and  presented  in  the  form  of  nondimen- 
sional  coefficients,  Data  were  corrected  for  weight  tares  and  sting  de- 
flections, Data  were  also  adjusted  to  be  representative  of  a model  with 
freestream  static  pressure  acting  on  the  orbiter  base,  orbiter  body  flap 
upper  surface,  External  Tank  base,  and  Solid  Rocket  Booster  base.  Orbiter, 
ET  and  SRB  base  pressures  were  recorded  using  tubes  attached  to  the  model 
sting  with  tube  openings  located  near  the  base  region.  Comparison  of  base 
pressures  sensed  by  these  tubes  with  base  pressures  measured  during  other 
tests  using  pressure  orifices  located  in  the  model  skin  indicated  the 
tubes  were  not  sensing  an  accurate  base  pressure.  This  error  was  due  to 
the  tube  locations  not  being  close  enough  to  the  model  base,  therefore 
measuring  pressures  in  a region  with  appreciable  flow  velocities.  Orbiter 
and  ET  base  pressures  were  corrected  for  this  (tube  - tap)  effect  using 
the  data  presented  in  figure  2m,  which  was  derived  from  a comparison  of 
IA33  base  pressures  with  base  pressures  from  test  IA53.  Orbiter  body  flap 
upper  surface  pressures  were  determined  using  test  IA61  data  in  addition 
to  IA33  data,  as  shown  on  the  curve  in  figure  2n,  Coefficients  were  non- 
dimensionalized  as  shown  below. 

INTEGRATED  VEHICLE  (TSO) 

Balance  Coefficients  (Balance  either  in  the  orbiter  or  the 

external  tank) 

Fm 

CNU  = -h normal  force  cgefficient  uncorrected  for  base 

^^ref  pressure  forces. 

CN  = CNU  - CNBq  - CNgp,  normal  force  coefficient  corrected  for 

orbiter  base  pressure  acting  on  the 
orbiter  base  and  body  flap, 

CAT  = , total  axial  force  coefficient, 

qS^ef 

CAF  = CAT  - CABq  - CABs  - CABp,  forebody  axial  force  coefficient. 

CY  = ^ , side  force  coefficient. 

qSy.gf 

CLMU  = — , pitching  moment  coefficient  uncorrected 

qSj,gf  ^ref  for  base  pressure  forces. 
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DATA  REDUCTION  (Continued) 


CL«  = CLMU  H-  CNBo  ^ ^ CNbf  - CABq 

pitching  moment  coefficient  corrected  for 
orbiter  base  pressure  acting  on  the  orbiter 
base  and  body  flap. 


CYN 


qSref  E^ref  ’ 


yawing  moment  coefficient. 


CBL  = ^ r — , 

qSref  b^gf 


rolling  moment  coefficient. 


CNBo  = -CPBo 


CNbf  = -cPBbf 


CABq  = 


IA33  s,ef 

^^~^ref 
Sref  * 

A 


tan  ib»  normal  force  component  coefficient 
of  orbiter  base  drag. 


body  flap  normal  force  coefficient. 


-CPBotflo,  axial  force  component  coefficient 

^ref  of  orbiter  base  drag. 

Ab 

CABe  = 5 tank  base  axial  force  coefficient. 

Ahc 

CABs  = -CPBs  » SRB  base  axial  force  coefficient. 

^ref 


Where: 


CPBo 


Pb  “ P 
^0  « 


IA33 


+ aCPBO 


^ MEASURED 
aCPBO  is  from  figure  2m 


22 


/ 


DATA  REDUCTION  (Continued) 


V ^ I MEASURED 


+ ACPBE 


ACPBE  is  fror  figure  2m 


CPBbf  = 


as  obtained  from  the  curve  on  figure  -2n  for  all 
datasets  except  AT COOS  9 AlCOOSs  A1C023  and  A1C024 


CPBbf  = ^^^0j^33  datasets  AlCOOB,  A1C006,  A1C023  and  A1C024 


INTEGRATED  VEHICLE  PLUS  ORBITER/ET  FAIRING  (TSO  + F) 


(Balance  in  the  Qrbiter) 

All  coefficients  were  computed  as  indicated  above  except  for  the 
following: 

CAF  = CAT  - CABq  - CABs  - CAB^  - CABp,  forebody  axial  force  coefficient 
CLM  = CLHu  + CNBo  ^ t CNbf  - CABp  ^ - CABq 

pitching  moment  coefficient  corrected  for  base  pressure  acting 
on  the  orbiter  base,  body  flap,  and  orbiter/ET  fairing 


CABF  = -CPBp 
Where:  CPBp 


^bf 
^ref  ’ 

Pbf“P 

q 


SECOND  STAGE  VEHICLE  (TO) 


fairing  base  axial  force  coefficient 
— 9 fairing  base  pressure  coefficient 


(Balance  in  the  external  tank) 

All  coefficients  were  computed  as  indicated  above  except  for  the 
following: 

CAF  = CAT  - CABq  " CAB^,  forebody  axial  force  coefficient 
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DATA  REDUCTION  (Continued) 


EXTERNAL  TANK  ALONE  (T) 

CN  - — , 8 normal  force  coefficient 

qSref 

CAP  = CAT  - CABgi  forebody  axial  force  coefficient 


CLM  = 


My 

qSref  Jiy'ef  ’ 


pitching  moment  coefficient 


Hinge  Moment  Coefficients 


Rudder 

^r  cp 


Where:  = rudder  hinge  moment  coefficient 

HMy,  = rudder  hinge  moment 
^^ref  " reference  area 

Cy.  = rudder  reference  length 
Eleven,  Outboard 


Where: 

HM 


eo 

eo 

ref 


ce 


Ce 


= outboard  eleven  hinge  moment  coefficient 

= outboard  elevon  hinge  moment 
==  elevon  reference  area 
= elevon  reference  length 
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DATA  REDUCTION  (Continued) 


ETevon,  Inboard 


''^ei  ■ qSg„„^  £e 


Where:  Cu  . = inboard  eleven  hinge  moment  coefficient 

‘‘ei 

HMg^  = inboard  eleven  hinge  moment 


C,  = 

bf  *^^bfy,gf  ^bf 

Where:  = body  flap  hinae  moment  coefficient 

H\f  - body  flap  hinge  moment 

Sjjf^ef  t^ody  flap  reference  area 

cjjf  = body  flap  reference  length 


Model  reference  dimensions  used  In  the  data  reduction  are: 


PARAMETER 


Reference  Areas 
Sf.gf  (wing) 


FULL  SCALE  MODEL  SCALE 


2690.00  ft. 


6.198  in.® 


101.15  ft.®  0.233  in.® 


210.00  ft.®  0.484  in. 


142.6  ft.®  0.329  in.® 
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DATA  REDUCTION  (Continued) 


PARAMETER 

FULL  SCALE 

MODEL  SCALE 

Reference  Lengths 

^ref  “ ^ref 

1290.0  in. 

5.160  in. 

£^^{distance  from  CG  to  body  flap) 

1365.0  in. 

5.46  in. 

73.2  in. 

0.293  in. 

Ce 

90.7  in. 

0.363  in. 

Cbf 

81.0  in. 

0.324  in. 

Moment  Reference  Point 

1199.8  in. 

4.799  in. 

from  ET  base  on  ET  ^ 

Base  Areas 

Orbiter  (A^^) 

314.10  ft.^ 

0.724  in.^ 

Orbiter  (Ah^^^) 
‘^oms 

122.57  ft.^ 

0.282  in.^ 

Au 

436.7  ft.^ 

1.006  in.^ 

’’ORB 

Tank  (Aj^  ) 

597.6  ft.^ 

1.377  in.^ 

Fairing  (At,f) 

79.7  ft. 2 

0.184  in. 2 

SRB  (2) 

S-j  and  S3  (baseline) 

402. 1 ft.^ 

0.926  in.® 

S.  (20°  flare) 

498.2  ft. 2 

1.148  in.= 

DATA  REDUCTION  (Concluded) 


14. 75° 9 average  orbiter  base  slant  angle. 

5.052  1n.»  axial  moment  arm  for  orbiter  base  drag, 
S.346  1n.a  axial  moment  arm  for  body  flap. 

1.344  in. 3 vertical  moment  arm  for  orbiter  base  drag. 
0.730  In.,  vertical  moment  arm  for  fairing  base  drag. 


0. 

6 

0. 

8 

■ 0. 

9 

! 0, 

95 

I 1- 

0 

REYNOLDS 

NUMBER 
(per  uni!  length  ) 


5.0  K 10 


DYNAMIC 

PRE5SUR  E 
(pounds/  sq . Inch! 


S TAGNATION  STAGNATION 
TEMPERATURE  PRESSURE 
(degrees  Fohrenhelt  ' ( ccurids/sq  inch) 


BALANCE  UTILIZED:  

MSFC  239 

COEFFtCIENT 

CAPACITY: 

ACCURACY: 

TOLERANCE; 

NF 

200  lbs. 

±1,0  lb. 

±0.15 

SF 

100  lbs. 

±0.5  lb. 

± 0.08 

AF 

50  lbs . 

±0.25  lb. 

± 0.04 

PM 

196  in. lbs. 

±1.0  in . 1 b . 

± 0.18 

RM 

98  in. lbs 

±0.5  in. lb. 

± 0.09 

YM 

50  in. lbs 

±0.2  in. lb. 

±0.05 

COMMENTS: 

Accuracy  based 

on  +0.5'^  of 

balance  capacity. 

Tolerance  based 

on  q=10  psi 

* 
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DATA  SET  RUN  NUMBER  COLLATION  SUMMARY 


DATE 


DATA  SET 
IDENTIFIER 


3 


3c  {o 


3g7  ’Tt  /^i  St 


SoB 


3i 


3/0 


S/i 
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B 
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-30  o’ 
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6 
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TABLE  II.  (Continued) 

DATA  SET/RUM  NUMBER  COLLATION  SUMMARY 


IDATE  5 


DATA  SET 
IDENTJFtER^ 


CONFIGURATION 


m\ 


rrfrSL^ 


r "'ach'nuT^ers  ^ or  auternate  .ndepenoent  var.abul  . 

g I g T I IrunsIo^ 


TTAs/fL^ — 


IBSI 


^16 


9 
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97 
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93 
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DATA  SET 
IDENTIFIER 


^(>3 1 


DATA  SET/RUN  NUMBER  COLLATION  SUMMARY 


.DATE 


SCHD.  IpARAMET  ERS/VALUE' 


MACH  NUMBERS  \ OR  ALTERNATE  »NDEPENDEMT  VARIABLE'  I 
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IDENTIFIER 


TABLE  II.  ( Conti n.ued) 


DATA  SET-'RUN  NUMBER  COLLATION  SUMMARY  — 

SCHD.  [parameters/ VALUE MACH  NUMBERS  i OR  ALTERNATE  INDEPENDENT  VARIABLE  > 


.DATE 


I 77/^,  Sz.  Pz. 


o\  6 


o G 


mgniiiii 

ESI 

77 

/5"Z 

ia 

J^8 

MSS 

^€9 


AH'7\X^^^ 


“Tj  fi  %Z.Pt~ 


/i 


B -/i'  Q 


-ao 


O 


i 


4 


2. 


//7 


COEFFICENTS 


Of  OR  /3  

SCHEDULES 


MSEC*  Fomi  2B3.2  (Rev.  Moy  1373) 


t t i__i — t-t— « 
1DVAR  (1)  IDVAR  (2) 


TEST  RUN  NUMBERS 


TEST  RUN  NUMBERS 


1 


TEST  RUN  NUMBERS 


■ TEST  RUN  NUMBERS 


TABU  III.  . 
MODEL  DIMEHSiONAL  DATA 


MODEL  COMPONENT  : BODY  - ' ' 

GENERAL  DESCRIPTION  ■ — ikp  n. 

to  X4Q  A/B  fusel^e.eyceat  hodv  -rgyi  ^gd 
lm^ved_.mldb_Q_dy-w5ng-boot.  fairing.  oUo  t.o  = inUg. ^ 

JSQM^_SGAI^:__Q,Ontj.  ' 

VL70-000140C,  -000202C,  0CO205A,  -0032COB,  -DD0203A. 
DRAWING  NUMBER  • ^ 


DIMENSIONS  : 

Length  (XML:  Fwd  Sta.  X^=23S),In, 
Length  (OMLi  Fwd  Sta  Xq=235),  In. 

FULL  SCALE 

12CJQ.3 

■»20‘3.'^ 

MODEL  SCALE 
5.161. 

6.  ITS 

Max  V/idth(@  Xq  = 1528.3),  In. 

En’iAI 

..  1.0S6 

Max  Depth  (@  Xy  = l464).  In. 

2L0.0 

1.000 

Fineness  Ratio 

U .POQ 

L.Bqo 

Area  - Ft^  * ^ 

Max.  Cross-Sectional 

■j!-0  PP,q 

o.ooss 

Pianform 

Wetted 

Base 


OBlGJHAlj  PAGB  IS 
OP  POOB  QUALTI^ 
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drawing  number  ■ V1.70-0001tec.  -OOOgQgB,  -OOOgQi;. 

DIMENSIONS  ■ full  SCALE 

Lenglh  (Xo=  ii3i|-.6L3-578),  in.  1L3.3S7 

Max  Width  (@  = 513-127),  In.  15a-h-12 

Max  Depth  (Z^^^SOl  to  411-9.39),  In.  51.61 
Fineness  Rdtio  , 

Area 


! 

! 

MODEL  SCALE 

Ov573 
0.610 
0.ao6 


Max.  Cress-Sectional 
Planform 


TABLE  III.  MODEL  DIMENSIONAL  DATA  (Continued) 

PREVISED  k/2h/jh 

MODEL  COI'PONENT:  m^evon  - 

GENERAL  DESCRIPTION ; ...configuration  .IUoa/b  Orhjter  e1evop,q 

Data  are  for  one  side. 


MODEL  SCALE!  0.0040 

MQDEt,  DRAWTWG: SSr^OOlUS , 

RELEASE  6 

DRAWING  NUMBER:  VX.70-000200 . -006b8Q.  -00f^0Q2 

DIMENSIONS: 

FULL-SCALE 

MODEL  SCALE 

Area  - i?t^ 

210.0 

0.003 

Span  (equivalent)^  In. 

3‘^9•a 

1.397 

Inb'd  equivalent  chord^  Ijj, 

— .Q.A72 

Outb'd  equivalent  chord  , in. 

. 55.192. 

0.221 

Ratio  movable  surface  chord/ 

total  surface  chord 

At  Inb'd  aquiv,  chord 

0.2096 

0.2096 

At  Outb'd  equiv.  chord 

o.kooh 

o-iraL 

Sweep  Back ‘Angles,  degrees 

Leading  Edge 

0.00  . 

0.00 

, Trailing  edge 

-10.0S6_. 

-in.ORA 

Hingeline 

Q^Q 

-dJo. 

* Area  Moment  ( Product  of  area 

& c),Ft^  ...,1387.23- 

0.0001 
— 1 — — J-— 

*Mean  Aerodynamic  Chord,  In. 

90.7 

0.363 

TABLE  III.  (Continued) 

MODEL  DIMENSIONAL  DATA 

MODEL  COMPONENT  Bonr  ^ 

GENERAL  DESCRIPTION  _go.n;flm)ratlnn  horiy  .flan, 

located  at  = 1533.  Z,^  = as8.  

MODEL  SCALKr  0,0040 

drawing  number  ■ ^VL70-nfX)iti00r  VT.Tn-^qqnli 


DIMENSIONS  •• 

FULL  SCALE 

MODEL  SCALE 

Lengtii  (x  =1525.5  to  X„=1613),Ib., 

fl7...5a_- 

n . ^cn 

Max  Width  (@  L.E.,  X„  = 1523-5),Iru_g5£.QQ 

l.02k 

Max  Depth  (x^  = 1530)^  la. 

TO  VOfi 

0.0T92 

Fineness  Ratio 

■ 

> 

p 

a 

t 

Max.  Cross-Sectiond  . 

o.oonqf^ 

Planform 

-„JL.^q.OO 

n.nnpp 

Wetted 

Base  (Xq  = X6I3) 

h.89 

0.000078 

DWG.  KO.  WIO-OOOlhQC,  -OOOSO'Tti 


TOTAL  DATA  ^ 

Area  (,theo » ) Ft^ 

PI an form 
Span  (Theo  In. 

Aspect  Ratio 
Rate  of  Taper 
Taper  Ratio 

Dihedral  Angle,  degrees 
Incidence  Angle,  degrees 
Aerodynamic  Twist o degrees  . 
Sweep  Back  Angles,  degrees 
Leading  Edge 
Trailing  Edge 
0«25  Element  Line 
Chords: 

Root  (Theo)  B.P.OtO. 
Tip,  (Theo)  B.P* 

MAC 

• Fus.  Sta.  of  ,25  MAC 
"W.P.  of  .25  MAC 
B.L.  of  .25  MAC 


EXPOSED  DATA 


Ft 

Span,  (Theo)  In,  BP108 
Aspect  Ratio 
Taper  Ratio 
CFiords 

Root  BP108 
Tip  1,00^ 

MAC  ^ 

Fus.  Sta.  of  .25  MAC 
W.P.  of  .25  MAC 
S.L.  of  .25  MAC 

Airfoil  Section  (Rockv/ell  Mod  HASA) 
XXXX-64 

Root  b 

Tip  b » 

■S' 

Data  for  (1)  of  (2)  Sides 
Leading  Edge  Cuff  o 
Planfc>"m  Area  Ft 

Leading  Edge  Intersects  Fus  M*  0 Sta 
Leading  Edge  Intersects  Wing  0 Sta 


FULL-SCALE 


2690.00 
" 936. L-j 
2.26' 


1.177 
0.200 
7 . 500  . 


7.0-00 
7S.209  ■. 


,JJ.2iLh2^ 

„a6aLL3 




1^3^^ 


0.113 

0.12 


MODEL  SCALE 


Q.OU^ 

.Uhl. 

2.P65 

.1 .177 

0.2oT 

,7.500 

q . 


,■-,1,006  


jO.^kS 


1.571__ 

UihL 


0.117 


0.10 


COO  .t;0 


TABLE  III.  (Continued) 
MODEL  DIMENSIONAL  DATA 


MODEL  COMPONENT  : QMS  POD  ■ Md,  ' 

GENERAL  DESCRIPTION  ■ , Preliminary  TKf.  version  of  short  Q?-f3  t3od. 
(First  used  on  0.015  scaLe  Model  36-0  for  test  Ho.  OA83). 


■ MODEL  SCALF?  O.OQltO  

DRAWING  NUMBER-  . VT.7n-mfiUq7 


DIMENSIONS  :(For  1 of  2 sides).  FULL  SCALE  MODEL  SCALE 


Len0!li(O[iS  Fwd  Sta  Xo=1311),In.  . P-^lt.nn  ^ m6 

Max  Width  (@  Xq  = 1511),  In.  liip.A n.^UPit 

Max  Depth  (@  X = 1511),  In.  73-6  o.gol|.L 

Fineness  RoHo  p , 

Area  - Ft^  

Mox,  Cross-SecMonal  ^ O.mnR'j 

Plonform  

V/etted 


Base 

—————  , 
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TABLE  III.  (Continued) 

MODEL  DIMEH3IOHAL  miA 

MODEL  COMPOKEWT:  OMS  NOZZLES  - 

GEIlEELiL  DESCRIPTION i nnnf-i  riM5^_  nj^r<_?i  p_g. 


MODEL  SCALE:  Q.0Q40 


DRP\/ING  NUtiBER:  VL70-Q00UiOA  (l^cat^nn^;  SS-AOOIO6.  RFLFAHE  S f Contaiirj,^ 

DI^^l:a^3X0NS:  FULL  3Cj-.LE  MODEL  SCALE 

% 

wkch  no. 

Lentjth  - In. 

Giabal  Point  to  Exit  Plane  . , 

Throat  to  Exit  Plane  . 

Diameter  *•  In. 

Exit  ^ 

Throat  

Inlet  

Area  - ft^ 

Exit  . 

Throat  • ______ 


t/imbal  Point  (Station)  • In. 


^pSDO?Ioa^d}Sc  Left  Nozzle 

X 

1518.0 

6.075 

Y • 

- nfi.O 

- _ 

Z 

...,  4c}a..Q- 

1 .0^8 

Right 

jJiower  Nozzles 

X 

1518.00 

.,  6.Q7S 

X 

88.0 

0..^ 

z 

Lqp.o 

. -O-cuSS— 

Null  Position  - Deg. 
Left>i^j^  Nozzle 
Pitch 

1 * 

1 q°ltQ  * 

Yav 

TpO^y, 

Right 

Nozzle 

Pitch 

IS  4q» 

Yav 

12^^17  ’ 

12'^17‘ 

POOB  QUALHY 
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PREVISED  h/^kflk 
- TABLE  in.  (Continued) 

M035SL  DIMENSIONAL  DATA 

MODEL  COMPONENT;  VERTICAL  " ^ Q 

GENERAL  DESGRimON:  Configurat^oiLjJlQC-.  vprt.ippi, 

f identical  to  eonfiguratlon  IUoa/r  vertlgal  tail,). 


MODEL  SCALE:  O.OOtO 

DRAIOTG  NUMBER':  VT.70-00014QC..  -00014.^ 

DIMENSIONS: 

TOTAL  DATA 

Area  (!Kieo)  - Pt^ 

Planfom 

Span  (Theo)  - In. 

Aspect  Ratio 
Rate  of  Taper 
Taper  Ratio 

Sweep-Back  Angles j Degrees* 

Leading  Edge 
* Trailing  Edge  • 

0f25' Element  Line 

Chords: 

Root  (Theo)  '-fP 
, Tip  (Theo)  V/P 

MAC 

Ills.  Sta.  of  .25 
W.P.  of  .25  ^^AC 
B.L.  of  .25  MfiC 

Airfoil  Section 

Leading  Wedge  ;-%ngle  - Deg. 
Trailing  Wedge  Angle  - Deg.. 
Leading  Edge  Radius 

Void  Area 

Blanketed  Area 


PULL  SCALE 

MODEL  .“Ci-  Lr. 

111 

O.CO6.3 

■^1  e;.7?o 

1 .675 

-JUfilS 

0.507 

.jLsin 

0 . 

0.4o4 

itq-.oo.Q- 

it5*QQa_. 

?6.2 

a6.a  ■■ 

41.130 

ioJ3a 

■ 268.500 

1.074 

108.470 

.o-484_ 

IQO.808 

0.7QO 

146^.50 

5.85,4 

6-;R.r^P? 

P.J^hP 

0.000 

Q.^Q- 

10.000 

10.000 

1 4 . OPO 

14-f-T^ 

P.OO 

0.008 

13.17 

0.00021 

Q..-QP— 

jum. — 
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‘ TABLE  III.  MODEL  DIMENDIONAL  DATA  (Continued) 


MODEL  COMPONENT: 


■MIDDBR  - 


GENERAL  DESCRIPTION:  ilQnflpm!a_tlQQ  Ikon  orbiter  yxia^er  fident.-fr-ii 

to  confif^uration  iLOA/n  rnd^er).  • 


MODEL  SCALE:  0.0040 

DRAWING  NUMBER:  VL70-000X46b,  -OOOOQ^ 

% • 

DIMENSIONS: 

FULL-SCALE 

MODEL  scale 

Area  - Ft^ 

100.15 

0.0016 

Span  (equivalent)  ^ in. 

■ 201.00 

O.eoL 

Inb'd  equivalent  chord  in. 

91.585' 

0.366 

Outb'd  equivalent  chord  , in. 

50-833 

0.203 

Ratio  riovable  surface  chord/ 

total  surface  chord 

At  Inb'd  equiv.  chord 

0.1(00 

0,400 

At  Outb*d  equiv.  chord 

0.400  ’ 

0.1(00 

Sweep  Back -Angles,  degrees 

• 

Leading  Edge 

. 3‘^.83 

. 3i^.83 

Trailing  Edge 

26.25 

26.25 

Hingel ine 

3>^.S3 

_jiLa3_ 

Area  Moment  t E^-oduct  of  Area  and  c),Ft^ 

£IQ..9&_. 

Qt0000:-0 

Mean  Aerodynaniic  Chord 

73.2 

0.293 
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TABLE  III.  (Continued) 
HODEt  DBESSIOKAL  DATA 


MODEL  COiNIPOMENT:  ATTACH  STRUCTURE  - | 

j 

GENERAL  DESCRIFnOI?.;  For^^a^d  orbiter/ET  attach  structure  (2  member  structure)  j 

i 

i 


MODEL  SCALE:  0.0040  MODEL  DHAKCNG:  SS-^-AOOllT 

DRAWIHGHO.:  VL78-00006HBj  SK-E-^11 


D'XMENSIONS; 

MEMBER 

FULL  SCALE 

MODEL  SCALE 

#L 

3Co 

39*i-08 

1^578 

• 

- 

0,00 

Q.OO 

Zb 

jm  ML 

LWE  }^L 

T131.00 

4.524 

XT 

56I.29S 

,Q,X87,  . 

2t 

561.298 

2.245 

39^.38 

1^578 

» 

Xo 

0 

0 

2o 

LVR  ML 

im  ML 

Xt 

X13X.00 

4,524 

XT 

- 46.8 

- 0.187 

2t 

56X.298 

2.245 

Diameter  of  members; 

(In.) 

5-70 

G.0228 
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TABLE  III.  (Continued) 

HODEL  DIMENSlOHAIi  DATA. 

MODEL  COMPGHEHT:  ATOIACH  STRUCTURE  - AT25 

GEKERAXj  DESGRIETION:  strengthened  attach  structure  j left  rear  orblter  to  ET  - 

2 members . 


ISOBEI.  SCALE;  O.CX3''0 

DRAOTONO.;  TO78-00006SB,  VL78-OOOO63 


SXMBKSIOKS; 

FULL  SCAtB 

MODEL  SCALE 

Kemjaer  No.  1 (Aft): 

xsii-oo 

5.268 

- 96.50 

- 0.386 

267.50 

1.070 

Xj 

2058.00 

8.232 

• 

Xl 

- 96.50 

- 0.386 

Zj 

5X5-50 

2.062 

r 

Biaaeter,  la. 

11.50 

0.046 

Jlember  Ho.  2 (Eor’ward)s 

5!<. 

1317.00 

5.268 

■?a 

- 96.50 

- 0.386 

% 

267.50 

1.070 

Xfjj 

1872.00 

7.488 

YOJ 

- '125-88 

- 0.503 

&i) 

50^.50 

2.01S 

Diameter,  In, 

15-50 

0.062 
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table  III.  (Continue'd) 
MODEL  DIMENSIOHAL  DATA 


MODEL  COMPONENT:  ATTACH  STRUCTURE  - ATgg 

GENERAL  DESCRIPTION:  Strengthening  attach  structure  right  rear  Orbiter  to  ET 

2 members. 


MODEL  SCALE?-  O-OOLO 

DRAWING  NO.:  VLY8-00006£B,  VL78-OOOO63 

• 

DIMENSIONS: 

PULL  SCALE 

MODEL  SCALE 

Member  No.  1 (Aft) 

1317-00 

5. 268 

L 

96.50 

0.366 

Zo 

267.50 

1.070 

Xq; 

2056.00 

8.232 

96.50 

0.386 

515.50 

2.062 

Diameter,  In. 

11. 50 

0.046 

Member  No.  2 (Porvard) 

1317.00 

5.268 

96.50 

0.386 

Zo 

267.50 

1.070  , 

1672.00 

7.488 

125.68 

0.503 

50h.30 

2.01S 

Diameter,  In. 

15.50 

0.062 
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TABLE  III.  (Continued-) 

MODEI.  EIMEHSIOKAI*  HAIEA. 

MODEL  COJiPOiSm:  AmcH  STRUCTUEE  - ATg^ 

GEMSRAL  DESCRIPTION:  ^orvard  orbiter/ET  attach  structure  (2  member  structure) 

aimulating  the  attach  stj’ucture  after  ET  separation. 


MODEL  SCALE;  0.0040 

MODEL  DRAWING; 

SS-AOOU7 

DBCEMSIONS: 

• 

ITED  SCAIE 

MODEL  SCALE 

V 

Member  fl 

346.00 

1.384 

' 

■^0 

0.00  . 

0.00 

280.07 

1.120 

Xj, 

H31.00 

4.524 

■^6.00 

0.164 

565-07 

2.260 

Member  ^ 

r 

Xo 

346.00 

1.364 

Xo 

0.00 

0.00 

2o 

280.07 

1.120 

Xj 

113X.00 

4.524 

• 

Tj 

- 46.00 

- 0.184 

280.07 

1.120 

Diameter  of  Members^ 

In. 

5.70 

0.0228 
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TABLE  III.  (Continued) 

MODEL  DIMEH3X0SAI/  mOIA 


MODEL  COMPONENT:  FEEDLINE  - FL5 

GENERAL  DESCRIPTION:  LOX  Jeedline  simulated  betveen  ET  and  Orbiter. 


MODEL  SCALE:  O.OOLO 

MODEL  DRAWING:  SS-AOOll? 

DRAWING  NO. : VLT8-000062B 

DIMENSIONS: 

FULL  SCALE 

MODEL  EC. 

Leading  edge  at: 

1033-3 

L.I32 

T 

70.0 

0.200 

% 

1033.3 

L.I32 

% 

» 70.0 

- 0.280 

Trailing  edge  at: 

2071.50 

8.286 

70.00 

0.260 

( 

2071.50 

8.286 

70.00 

0.280 

Diameterj  In. 

18.80 

0.188 

Centerline  ot  LOX  feedline  located  radially  at  0 = 23°2L’ 
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TABLE  III.  (Continued) 

MODET,  J)IMENSIORAX.  EATIA 

MODE.L  COMPONENT:  PRESSURE  LINE  - FLg 

GENERAL  DESCRIPTION:  Max.  crogs-sectional  area  simulatins  LH2  pressure 
line  and  electrical  conduit  box  between  ET  and  Orblter. 


HODEL  SCALE:  0.0040 

DRAWING  NO. 5 VL78-00006aB 

KODEL  DRAWING:  SS-AOOII7 

DIMENSIONS: 

FULL  SCALE 

MODEL  SCALE 

Leading  edge  at; 

Xj 

1127.1 

4.508 

110.3 

0.441 

Trailing  edge  at: 

2062-1 

8-348 

% 

no.  3 

0,441 

Centerline  of  LH  pressiire  line  located  radially  at  ^ = 33%^  \ 


TABLE  III.  (Continued) 
MODEL  DIMENSIONAL  DATA 


MODEL  COMPONENT 


GENERAL  DESCRIPTION  ■ LH.^  Ifaiblllcal  Feedline  vith  an  electrical  cu-iek- 
dlsconnect  box  between  the  Orblter  and  ET. 


DRAWING  NUMBER-  ,VI»78«>OQO062B 


DIMENSIONS 


FULL  SCALE  MODEL  SCALE 


Centerline  at  X 


- — goT-i-S  - 


Max  Width 

Max  Depth 


31>2 


0.125 


0.150 


Diameter 


Mase  Cross-Sectional 
Plonform 


Wetted 


Base 
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TABLE  III.  (Continued) 

MODEL  DIMENSIONAL' DATA 

MODEL  COMPONENT;  REAR  ATTACH  STRUCTURE  FAIRING  - FRg 

! GENERAL  DESCRIPTION:  Rear  ET/Orblter  attach  stinieture  cross-member  o: 

j beam  fairing  used  in  conjunction  vlth  AT^,  "^^3'  ^^2' 

j 

I 

I 


MODEL  SCALE;  0,0040 

DRATONG  WO,;  VL78~00006aB 

MODEL  DRAWING;  SS-AOI256 

DIMENSIONS: 

■ 

FULL  SCAiE 

MODEL  3 

^ Leading  edge  centerline  at 

XfJT 

2036.67 

8.lif7 

0.00 

0.00 

Zs 

163.00 

0-732 

Maximum  length.  In. 

6*i-.oo 

0.256 

Maximiun 'vidth.  In. 

190.00 

0.760 

TABLE  III.  (Continued) 
MODEL  DIMENSIONAL  DAOIA 


MODEL  COMPONEjNT:  ET  PROTUBERANCE  - 

GENERAL  DESCRIPTION:  Lightning  rod  attached  to  ET  nose# 


MODEL  SCALE:  0.004 

DRAWING  NO.:  VL78-OOOO68A 

DH-IENSIONS: 

Length 

Diameter,  In. 


FULL  SCALE 

30.90 

3-20 


MODEL  SC/Ji) 
O.X24 

0.013 


TABLE  III.  (Continued) 

MOm  DDraSIOlMI,  DA1!A 

MODEL  COf-tPONEIfT:  ET  PROTUBERANCE  - 

GENERAL  DESCRIPTION:  Maximum  cross-seetional  area  simulating  LOX  recirculation 

line  and  electrical  conduit  box  on  planTorm  viev  of  External  Ib.nk,  T^q 


MODEL  SCALE : 0 . 00  40 
DRAWING  NO.:  VL78-OOOO62B 

MODEL  DRATONG; 

SS-A00U7 

DIMENSIONS: 

FULL  SCALE 

MODEL  3i 

Leading  edge  at: 

Xrji 

. 1208.3 

4.833 

•* 

+ 95.0 

+ 0.380 

1208.3 

4..633 

" 95.0 

" 0.380 

Trailing  edge  at; 

Xt 

2060.5 

4 

93-0 

0-360 

2060.5 

8.242 

- 95.0 

- 0.380 

Centerline  of  LOX  recirculation  line  located  radially  at  0 = 33°^5*. 


Mornin:i  scauu:  o-oo^to 

DRA^miG  HO . ; VL78-OOOO62B 


DIMENSIONS: 

FULL  SCALE 

MODEL  EO; 

liSading  edge  at: 

355.90 

1.42i; 

• 

y^i 

6.0 

0.02ll. 

derailing  edge  at: 

2060.5 

8.2it2 

■Ty 

.87..O 

0."3^8 

Centerline  of  LOX  pressure  line  located  radially  at  0 ==  23^24 ' . 


TABLE  III.  (Continued) 

MODEL  DIMENSIONAL  DATA 

MODEL  COIOTNEKT!  NOSE  CONE  LIKES  - PT20 

GENERAL  DESCRIFTION:  cross-seet^onal  area  simulating  xhe  LOX 

pressure  line  and  electrical  conduit  on  top  of  external  tank  nose 

cone  area* 


MODEL  SCALE:  O.OOAO 

DRAWING  NO*; 


DIMENSIONS: 

FULL  SCALE 

MODEL  C 

Leading  edge  at: 

360.92 

1.444 

3^.0 

0.136 

Trailing  edge  at: 

Xt 

955.1 

S-'Bso 

XT 

336.5 

1.346 

CALE 


Centerline  of  lines  located  radially  at  ^ = 33^45*. 
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TABLE  III,  (’Continued) 

MOBETi  DIMENSIONAL  DAOIA 

MODEL  COITONENT:  Tanls  tjase  extensidrs  '•  H?. 

GENERAL  DESCBXHPXON:  Cyliadrical  base  exteasion  oa  ext^rag,!  tank^ 


MODEL  SCALE:  0.0040 

DHAtraGNO,f  VL72-OOOX31,  VI.79-000062 

MODEL  DEATOG;  IMSC  E6OO58 


DIMENSIONS! 

EULL  SCALE 

MODBL  SCALE 

Langth,  la. 

k28.Z5 

lo7L3 

Diameter,  la. 

330*20 

1.321 

Area  - 

Max.  Cross-sectional 

59‘^■679 

2.379 

Sase 

594.679 

2.379 

KS  of  Extension  centerline 

too  .00 

1.600 
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TABLE  in.  (Continued) 
MODEL  DIMENSIONAL  DATA 


MODEL  COr^PONENT  ex'H:rnal.7am:  • t^q.- 

GENERAL  DESCRIPTION  ■ ^External  nyy^en-Hy-f^-rn^f^n  f.fttik 


MODEL  SCALE!  O.OOLO 

DRAWING  NUMBER  ; _VL7g=QQQl^ ^VLTfl^OQQQfi^ 


• 

DIMENSIONS  *. 

FULL  SCALE 

MODEL  SCALE 

Length,  lu.  (Nose  @ Xo=328.92) 

Mox  Width  Dia,  Xn.  @ X^=975-6T5 
Max  Depth  ,•  In. 



1.333 

,330.2 

L.233 

Fineness  Ratio 

5.65713 

. 5.65713 

. Area  ** 

Max.  Cross-nSectionol 

605.53k 

o:ooo6 

Major  Cross  section 

■ . .qQ’^■67P 

_..O.QQQq 

WP  of  tank  centerline  (Z).In.  400.000 

0.0064 

Base  (on  330-2  dia.) 

59k.679 

0.00Q5  ' 
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TABLE  III.  (Continued) 
MODEL  DIMENSIONAL  DATA 


MODEL  COMPONENT  : 

EXTERNAL  TANK  - 

GENERAL  DESCRiPTION  ■ 

— - 

External  tank  T?o  i-rith  1208  In.  radius  G-rive 

..  . . .. 

MODEL  DRfll'OiNG:  LI^S  C r800S8 

DIMENSIONS  ; 

FULL  SCALE 

MODEL  SCALE 

Length  , In.  (@  Xq=328.92) 

7-4S9 

Max.  Dia^  In,  (@  X^  = 975*6?^) 

Diameter^  In. 

330.2 

— 

Fineness  Ratio 

— _i.sgz_ 

5.807  . , 

Area  - 

(@  Xj  975.675) 

Max.  Cross—SecHonol 

.—  qQ5.-5.^4  „ 

0.0097 

ifeijor  Cross-seetion 

Pkfftfoiw 

O.OOQ5 

Wetted 

Bose  (on  330.2  dia.) 

^JP  of  tank  centerline  (Z  ) 

ItOO.OO 

0.006L 
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TABLE  in.  (Continued) 

MODKI.  DU-CENSIONAL  m.TA 

MOPED  COMPOKSWT;  SR3  PROTUBERANCE  - PSy 

GENERAL  SESCRIPTIOK:  SRB/eh?  atig-clx  ring;  tvo  attach  rings  and  one  structural 

ring. 


MOPEL  SCALE:  0,00i|0 

PRANING  NO.;  VL7T"0OCX)66 


PIMENSIONS  (BATA  FOB  1 OF  2): 

FULL  SCALE 

MOPEL  SCALE 

Centerline  at  Xg 

1505 

6.020 

1517 

6.068 

1852 

?.1K)8 

0^ 

mdth 

10 

0.0*10 

Heigth 

10 

o.o4o 

TABLE  III.  (Continued) 

MOBET.  BIMEKSIOHAL  DATA 

MODEL  CO^^POKEI^T:  ELECTRICAL  TUNNEL  - PSg 

GENERAL  DESCRIPTION:  Electrical  tunnel  on  vaXl  of  solid  rocket  motor 

booster. 


MODEL  SCALE:  0.0040 

DRA^IENg  no.  ; VL77-OOOO36A 
DIMENSIONS; 

Lengthj  In- 
Wldth  j In. 

Height^  In. 

Leading  edge  angle  (Deg.) 


FULL  SCALE 

MODEL  SCALE 

i3ia.5 

5*366 

6.0 

0.02*f 

3*0 

0.012 

18 

X8 
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TABLE  in.  (Continued) 

MODEL  DIMENSIONAL  DAOIA 

MODEL  COMPQIWI:  Tie -DOWN  STRUCTURE  - 

GENERAL  DESCRIPTION?  Tie-do-wn  lugs  on  shroud  of  solid  rocket  motor  booster. 


MODEL  SCALE:  0.00^1. 

DRAWING  NO.;  VL77-OOOO66 

DBffiNSIONS: 

mL  SCALE 

MODEL  3CA1 

Number  of  tie-dovn  lugs 

k 

' k 

Lengthy  In. 

Sh.oo 

0.256 

Width,  In. 

13.00 

0.052 

3S&X.  Height  (at  T.  E.) 

8.33^ 

•0.033 

Angular  position  (from  vertical).  Deg. 

60 

60 
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TABLE  TIK  (Continued) 

KOm  DlKEaiSIOHAL  DATA 

MODEL  COMPOKEKT:  BOOSTER,  SOLID  ROCKET  MOTOR  - Sil{. 

general  DESCRIPTIOK:  SRB  vith  20°  aft  skirt 


MODEL  SCALE:  0.004 

MODEL  rsmmQi  imsc  R60055, 

R60C56 

DRAWIKG  NO.:  VL77-000066 

DIMENSIONS: 

PULL  SCALE 

MODEL  SC.-. 

Length  (includes  nozzle).  In. 

1789.40 

7.153 

!Ihnk  diameter,  In. 

146.00 

0.534 

Aft  skirt  diameter,  In. 

213.70 

0.855 

Skirt-  flare  angle 

20° 

20° 

Fineness  ratio: 

12.256 

i2r256 

Area  - Ft^ 

Max.  Cross-sectional  (tank) 

116.261 

0.0019 

Max.  cross  sectional  (skirt) 

24-9.079 

0.0040 

Hi  of  BSRM  centerline  (Z^) 

400.00 

01.600 

PS  of  BSRM  nose  (X^) 

7^3-00 

2.972 

BP  of  BSRM  centerline  (X^) 

250.5 

1.002 
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TABLE  III.  (Continued) 

MODEL  DIKENSIOHAL  MEA 

MODEL  eOMPOjrEKT:  BOOSTER,  SOLID  ROCKET  MOTOR  - 

GENERAL  DESCRimorT:  SRB  28°  nosa 


MODEL  SCALE:  0.004  MODEL  DRAKCHG; 

LMSC  E8OO55, 

ES0056 

DRAKIKG  KO.i  VLT7“OQ008S 

DBEEKSI01SS: 

MJII,  SCALE 

MODEL  SCALE 

Length  (includes  nozsXe),  la. 

1846.40 

7.386 

’ Tanlc  diameter.  In. 

146.00 

0.584 

Aft  skirt  diameter,  in. 

192.00 

0.768 

Rose  planform  angle 

26° 

28° 

Rose  side  view  angle 

14° 

14° 

fineness  ratio 

12.64? 

12.64? 

Area  - 

Max.  cross-sectional  (tank) 

116.261 

0.0064 

cross-sectional  (skirt) 

201.062 

0,0032 

BL  of  BSRM  centerline  (Z^)  • 

to. 00 

i.to 

ES  of  BSEM  nose  (X^) 

?43»00 

2. .972 

BP  of  BSRM  centerline  (Y^) 

250.5 

1,002 
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TABLE  III.  (Concluded) 
MODEL  DIMENSIONAL  DATA 


MODEL  COMPONENT  BOOSTS  ROT.Tn  nnCKET  .MOTOR  - S.  g 

GENERAL  DESCRIPTION  • nonfigtTTOt.-tfTn.  — TVtt.p,_-rfTr  i of  ? :-fr^n2. 


MODEL  SCALE;  0.0040 

DRAWING  HUMBER  ' 


DIMENSIONS  : 


FULL  SCALE  MODEL  StALE 


Length  (Includes  nozzle).  In.  IQBq . h-  7.oRfi 

Max  Width  (Tank  dia.).  In.  _-..0 . s81f 

Max  Depth  (Aft  shroud).  In.  _ . IQP.O  O-yffl 

Fineness  Ratio  ' - -9-0.^771 

Aren  ~ iMh  . i m .'niiaa  -rmirirMnrt.111  imil  

Mox.  Cross-Sectiono! 

Plenform 


Wetted 

Base 

WP  of  BSRI-I  centerline  (z^),  in. 
ES  of  BSRM  Nose  (X^),  In. 


Mm 


mvacmwit 


koo.oo 


743.00 


1.600 

H.9T2 
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4.709 


I 


'‘o 

235 


H 


b.  General  Arrangement  of  l.aundi  Vehicle  Model 
(Balance  in  Tank,  Straight  Sting) 

Figure  2.  - Continued. 


{ 


(ATj^g  when  attached  to  orbiter) 


e.  Tank  (T2q)  Protuberances  - Top  View 
Figure  2.  - Continued. 


if.'iTf  Ti  mriri  'im  irrprrr'~n'  rirnimi  iiirni  'iiffiin  1 1 rn>  ~'i  i n • rt  ~ r 'nnn  • ~ 


:>.AraKlt. 


1208R 


2X75.83 


2629,08 


Tank  Long  Ogive  Nose  {T27)  and  Base  Extension  (PT21) 
Figure  2.  - Continued) 


rWi<*^-Tfi-mr-riirif^in‘tir 'InV'i  "kilT nrWlV  iffTrti  rfitri  • nr-irrii  lfr-ifiY*vi''i  i ~iirr-i  ■ inntf  i*  n r • f f 


Orbiter/Tank  Fairing,  FR 
Figure  2.  - Continued. 


BALANCE  IN  *i'AnK  (Foxked  Sting) 
Manifold  tubes  as  follov/s: 

Pv. 


K 

b£ 


- 1,  2,  3,  5 

==  4 

- 6,  7,  8 
9 


1.  Definition  of  Base  Pressure  Tube  Locations, 
Balance  in  Tank  {Forked  Sting) 

Figure  2.  - Continued* 


PA6E1S 
^ fOOR  QDAT^fFjj 
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m.  Base  Pressure  Coefficient  Increment  Due  to  Difference 
Between  Pressure  Taps  and  Rake 

Figure  2.  - Continued. 


Photograph  of  ConfigurafiOis  r-,PiSiP20i 
Figure  3.  - Model  Photographs. 


Photograph  of  Tunnel  Installation  of  Launch  Vehicle 
Model  (Balance  In  Orbiter) 

Figure  3.  - Continued. 


Photograph  of  Tunnel  Installation  of  Launch  Vehicle 
Model  (Balance  In  Tank) 

Figure  3.  - Continued. 


M8FC  m 6M 

JUNE  13  1ST*  mn  ag7  ! 
C0lirT.f.8.l*Q,  ■■■ 


d.  Photograph  of  Tunnel  Installation  of  Launch  Vehicle 
Model  (Balance  In  Tank,  Forked  Sting) 

Figure  3.  - Continued. 


Photograph  of  Configi 
Figure  3.  - Concludi 


DATA  FIGURES 

Volume  1 - Figures  4-12 
Volume  2 - Figures  13-26 
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NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SET  SYMBOL  COrvlRGURAT ION  DESCRIPTION 
(VlCOOl)  Q M5FC  SS-UIASB]  7-IOTS  CTIP!) 

{VIC004J  □ H5FC  594UA33)  74QTS  CT1P1S1P2I 

CV  C005)  O M5FC  5941 iA33)  740TS  CTIPIOJJ 

IVICD07)  A MSFC  594CIA33)  740TS  mPlSlP20l3 


REFEREisCS  INFORMATION 


ET  STItgG 

SREF 

2690.0000 

SQ. 

FT 

ET  STINB 

LREF 

1290.0000 

IN. 

0^  STiNG 

BREF 

J 290. 0000 

!N. 

XT 

ORB  STING 

XMRP 

976.0000 

IN. 

YMRP 

.0000 

IN. 

YT 

ZMRP 

SCALE 

400. 0000 
.0040 

IN, 

zr 

-16  -12  -8  -4  0 4 8 12  16 

ANGLE  OF  ATTACK.  ALPHA,  DEGREES 


FIS  4 CONFIGURATION  BUILDUP-EFFECT  ON  LONGITUDINAL  CHARACTERISTICS,  BETA  = 0 DEG 

CADMACH  = .60  PAGE  1 


NORMAL  FORCE  COEFFICIENT,  CN 


DATA  SET  SYMBOL  CONF 1 6URAT I ON  DESCRIPTION 

IVlCOOn  □ DATA  NOT  AVAILABLE 

{VlCOo4i  U data  NOT  AVAILABLE 

tVlCOOS)  O DATA  NOT  AVAILABLE 

ivicra?)  A MSFC  5941IA33)  740TS  CT1PISIP20IJ 


REFERENCE  INTORMATIGN 


ORB  STING 


SREF 

LREF 

BREF 

XMRO 

YHRo 

ZMRP 

scale 


269Q.0000 

1290.0000 

1290.0000 

97B.00Ca 

.0000 

400,0000 

.0040 


SO.  FT 
IN. 

IN. 

IN.  XT 
!N.  VT 

:n.  zt 


MWM— ■—■—MiWfaBM 

!■■■■■■■■■■■— ■■■■■aa—i 


HBHSSH 


msm 


-8  -4  0 4 « 

ANGLE  OF  ATTACK,  ALFHA,  DEGREES 


FIG  4 CONFIGURATION  BUILDUP-EFFECT  ON  LONGITUDINAL  CHARACTERISTICS,  BETA  - 0 DEG 


CB3MACH  = .80 


PAGE 


NORMAL  FORCE  COEFFICIENT 


DATA  SET  SYMSC3L  CONF 1 6URAT  { m DESCR 1 PT I ON 
/i,«rnni  1 O MSFC  594C 1A333  740TS  ITIPIJ 

Iwirnnii  H MSFC  594nA331  740TS  (TIPISIP2) 


reference  information 


£T  STING 
ET  STING 
Ot?a  STING 
ORB  STING 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZKRP 

scale 


2G90.0000 

1250.0000 

1290.0000 
S7B.00CD 

.0000 

400.0000 

.0040 


SO.  ft 

IN. 

IN. 

IN.  XT 
!N.  VT 
IN.  2T 


"ssast^^ 


!■■—■■■■ 


: angle  OF  ATTACK.  ALPHA.  DEGREES 

FIG  4 CONFIGURATION  BUILDUP-EFFECT;  ON  LONGITUDINAL  CHARACTERISTICS,  BETA 

COMACH  = -30 


= 0 DEG 


NORHAL  FORCE  COEFFICIENT.  CN 


DMA  SET  SYMBOL 

tvicoon  D 

IVJC004)  □ 
CVIC005)  O 
fVIC007>  A 


CONFIGURATION  OESCftIPTION 
MSFC  594UA33J  740TS 
MSFC  534(1A33)  740TS  ETIPISIP2I 
H3FC  594IIA333  740TS  P 01^  , 

MSFC  594tlA33}  740TS  (TlPISIPZOn 


ET  STING 
ET  STING 
ORB  STING 
0R5  STING 


REFERENCE  INFORMATION 
SREF  2e90.oggg  so.  ft 


LREF 

BREF 

Xf«P 

YMRP 

ZHf?P 

SCALE 


I2S0.00CXD 

1290.0000 

976.COOa 

.0000 

400.0000 

.0040 


IN. 

IN. 

IN. 

m. 

IN. 


XT 

YT 

ZT 


FIG  4 CONFIGURATION  BUILDUP-EFFECT  ON  LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 

PAGE  5 


NORMAL  FORCE  COEFFICIENT.  CN 


PATA  SET  SyMSOL  CC»^lGURATiON  DESCRIPTION 
tviccan  Q DATA  K-QT  AVAILABLE 
tVlCOOAJ  n DATA  NOT  AVAILABLE 
CVICOOS)  O DATA  NOT  AVAILABLE  ^ _ 

CVIC007)  A MSEC  53-lCIA33>  740TS  (TlPlSIP20n 


0R8  STINS 


limiiiiiiliiii 


IHH 

■■■■ilSi 

bbbb:hs«: 


REFERENCE  INFORMATION 
SREF  2690.0SXX)  SO.  FT 

LREF  t290.0G00  IN. 

BREF  12SO.OOOO  IN.  ^ 

XMRP  976,0000  m.  Xt 

YMRP  .0900  IN.  YT 

ZHRP  400.0000  IN.  ZT 

SCALE  .0040 


||i|| 

_ HBr 

IBBBBI , 
BBBBS 


■■■RiHBflBiBBHBBaBa 

■■BIRRBIBBBHBBBfliB 

BBBBB8BBBBBBBB 

RRBBBiaBBinin 


flBBflBB 
BBHgn^ 


liSBBBflBBSBflBI 

I8B8BBBBBBBS 


-8-4  0 4 

ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


HBRl 


IBHdBRl 


FIG  4 CONFIGURATION  BUILDUP-EFFECT  ON  LONGITUDINAL  CHARACTERISTICS,  BETA  = 0 DEG 

CF3MACH  = 1 .46  PAGE  6 


NORMAL  FORCE  CQEFFICIENT»  CN 


riW 


DATA  SET  SYHBGL  CONFIGURAT JON  DESCRIPTION 
(VICDON  Q M5FC  5S4nA33  ) 740T5 
tvIcOoi)  a MSFC  594f!A333  740TS  T P S P2) 
IVIC005)  O MSFC  594C4A33J  740TS  CTIPIQI) 

fVlC^J  A MSFC  594nA333  740TS  [TIPISIP20U 


ET  STING 
ET  STING 
ORB  STING 
ORB  STING 


REFERENCE  INFORMATION 
SRE-F 
lREF 
BREF 
Xf*’RP 
yvrp 
Z’-'RR 
SCALE 


2S90.00CO 

SD. 

FT 

1290. OOCQ 

!N. 

1290.000D 

IN. 

97S-D0C?0 

m. 

XT 

,□000 

IN. 

YT 

400-0CC0 

IN. 

ZT 

.0040 

-16 


-12 


-8  -4  0 4 8 

ANGLE  OF  ATTACK,  ALPHA.  DEGREES 

FIG  4 CGNFIGURATION  BUILDUP-EFFECT  ON  LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 JEG 

C63MACH  = ; .96 


NORMAL  FORCE  COEFFICIENT,  CN 


DATA  SET  SYMBOL 

[vicoon  Q 
CV1C004]  n 
tVlCOOS)  o 
(V1C0Q7)  A 


CONFIGURATION}  DESCRrPTION 
MSEC  594UA33]  ^^OTS  tTIPlI 
MSEC  594CIA33]  740TS  CTIPISIP2I 
MSFC  594nA33)  740T5  ITIPIO!) 

M5FC  594CIA331  740TS  [TlPiSIP20l) 


ET  STING 
ET  STING 
ORB  STING 
ORB  STING 


REFERENCE  INTeRNATICiN 


SREF 

25SD.0000 

SQ. 

FT 

LREF 

1290.C00Q 

IN. 

BREF 

1290.0000 

IN. 

XN'RP 

97S.OOOO 

IN. 

XT 

YN’RP 

.CCOC 

!N. 

YT 

Z^-.RO 

scale 

4DO.OOCO 

.0040 

IN. 

2T 

NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SET  SYMBOL 

(vtcoon  Q 

(VICOD-U  U 
(VIC005)  O 
( VIC007 I A 


CONFIGURATtON  E3ESCRTPT10N 

MSFC  594(1A33J  740TS  {T|PD  IT  flltP 

MSFC  594nA33)  740TS  {TlPiSlP2>  Cl 

MSFC  594MA333  740TS  {TlPlOll  Ora  |T|^ 

MSFC  594nA331  740TS  (TIPISIP20U  CRB  STINb 


HBBBBSBSBBSSHI 

MssaiHBsr 


REFERENCE 
SREF  2S90 
LREF  1290 
BREF  1290 
XMRP  97S 
VMRP 

;tmrp  400 
SCAuE 


INF0RMAT!(3N 
,0000  S3.  FT 

.0000  !N. 

.0000  IN. 

.0000  IN.  XT 

.0000  IN.  YT 

.0003  IN.  2T 

.0240 


iHI 


issa 


a»asH: 


IBiifa— mmm—M 


BBBSMsas^SBa 


IIBIfHWIRI 


-8  -4  0 4 

ANGLE  OF, ATTACK.  ALPHA.  DEGREES 


FIG  4 CONFIGURATION  BUILDUP-EFFECT  ON  LONGITUDINAL  CHARACTERISTICS.  BETA 

CDMACH  = 4.96 


= 0 DEG 


iiBiM'rt  rirli*^Ti«M  r 


FOREBODY  PITCHING  MOMENT  COEFFICIENT*  CLMF 


DATA  SET  SYMBOL  CONr iuuR.^TION  DESCRIPTION  e-r  cTiwa 

fVlCODI)  Q 740tI  tTl^  It  STING 
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DATA  SET  SYMBOL 
IVIC007)  O 

COf^lGURATIGN  DESCRIPTION 
MSFC  59<UIA333  740TS  tTlPlSlP2013 

ORB  STING 

REFERENCE  lI'FOWiATION 
SREF  2890.0000  SO. 

LREF  1290.0000  IN. 

BREF 

1290.0000 

IN. 

XHRP 

97G.CX200 

IN. 

YHRP 

.0000 

IN, 

2MRP 

400 .DODO 

IN. 

SCALE 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
IVIC007J  O MSFC  594nA33}  740TS  ITIPISIP201) 


ORB  STING 
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DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

REFERENCE  INFORMATION 

tVICOO?)  O 

MSFC  594tIA33)  740TS  CTIPISIP2013 

ORB  STING 

SREF 
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data  set  symsol  configuration  description 
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ORB  STING 


REFERENCE  INFORMATION 
SREF  2E90.0000  SQ.  FT 

LREF  1290.0000  IN, 

SREF  1290.0000  N. 

XMRP  976.0000  IN.  XT 

YMRP  .0000  IN.  YT 

ZMRP  400.0000  IN.  ZT 
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DATA  SET  SYMBOL  CONTJCURATICN  OESCRlPTtC3N.  REFERENCE  Jf^ORMATlON 
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LREF  1290.0000  IN. 

BREF  1290.0000  IN. 

XMRP  97S.0000  IN.  XT 
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2MRP  400.0000  IN.  2T 
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REFSRENCC  IbrORMAtfCN 
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XMRP  97S.OOOO  IN.  XT 

YMRP  .0000  IN.  ¥T 

ZHRP  400,0000  IN.  2T 
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ORB  STIMB 


REFERENCE  lhF£5RMAT10N 
SREF  2S9Q.00CXD  SO.  FT 

LREF  J290.0000  IN. 
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LREF  123U.U0Q0  IN. 

BREF  1290.0000  IN. 

XMRP  97B.0000  IN.  XT 

YMRP  .0000  IN.  YT 

ZMRP  400.0000  IN.  2T 

SCALE  .0040 


FIG 

CEIMACH  = 


G LAUNCH  VEHICLE“FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS,  BETA 


1.25 


= 0 DEG 
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SUM  OF  THE  ORB.  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS. CAST 


DATA  SET  SYHBOL  CONFIGURATION  DESCRIPTION 

IVIC0Q7)  O MSFC  5341IA33J  740TS  (TlPlSlP20n  ORB  STING 


REFERENCE  INFORMATION 


3REF 

2690.0000 

SQ. 

FT 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

976.0000 

IN. 

XT 

YMR? 

.0000 

IN. 

YT 

2MRP 

400.0000 

IN. 

ZT 

SCALE 

SUM  OF  THE  ORB.  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS. CAST 


SUM  OF  THE  ORB.  ET  AND  SRB  BASE  AXIAL.  FORCE  COEFFICIENTS.CABT 


DATA  SET  SYMBOL  CONFlGURATIcW  DESCRIPTION 

(VIC007)  O 594CIA333  740TS  (TIP1S1P20U  ORB  STING 


REFERENCE 
SREF  2690 
LREF  1290 
BREF  1290 
XKRP  97S 
YMRP 

ZMRP  400 
scale 


II«rORMATION 
.0000  SO.  FT 

.0000  IN. 

.0000  IN. 

.CDOO  IN.  XT 

.0000  IN.  YT 

.0000  IN.  ZT 

.0040 


.20^ 


■I 


FIG  6 

CHDMACH 


2.99 


j 1.  1 ^ .1  ,2  .3 

FGREBODY  PITCHING  MOMENT  COEFFICIENT.  CLMF 

-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 
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COEFFICIENTS 


data  set  SYl«OL  CONFltsURATlGN  DESCRlPTll^l 
(VICOCJ7)  O MSFC  594tIA33J  740TS  («lP1SlPa33) 


ORB  STIlve 


REFERENCE 
SREF  2690 
LREF  I2S0 
BREF  !2S0 
XMRP  976 
YMRP 

7MRP  400 


lM^CRf=iATIC3N 
,0000  so.  FT 

,0000  IN. 

,0000  IN. 

,0000  IN.  XT 

,0000  IN.  YT 

.0000  IN.  ZT 


iSSSSSSSSSSSSSSSSSSSSSSSSSSmSiiiiH 


FOREBODY  PITCHING  MOMENT  COEFFICIENT.  CLMF 

FIG  6 LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 

CHHACH  = 4.96 


NORMAL  FORCE  COEFFICIENT,  CN 


D\TA  SET  SYMBOL  CONFIGtJ^ATiON  CeStRlPTIO'J 

lViCOC37J  O MSEC  594MA33J  740TS  <T1P)SIP20U  DRB  SHNS 


reference  information 

SREF  26SO.OOOO  SO.  FT 

LREF  1290.0000  IN. 

BREF  1290.0000  IN. 

X^«P  976.0000  IN.  XT 

YMRP  *0000  m.  YT 

ZHRP  400.0000  IN.  Z’’ 

SCALE  .0040 


FIG  6 LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS,  BETA  = 0 DEG 

CA5MACH  = .GO 
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NORMAL  FORCE  COEFFICIENT,  CN 


DATA  SET  SYMBOL  CONF I (3l«AT  I ON  CESCRIPTlON 

CV1CQ07)  O MSEC  534CIA331  7'tOTS  tTIPlSlP201)  Of?S  STING 


REFERENCE  tl'FORHATlON 


SRSF 

2S33.0000 

SQr 

FT 

UREF 

1290.0000 

IN, 

BREF 

1290-0000 

IN. 

XMRP 

976,0000 

IN. 

XT 

YMRP 

.0000 

IN„ 

YT 

Zhff?P 

400.0000 

IN. 

ZT 

SCALE 

.0040 

6 LAUNCH  VEHICLE-FIRST  STA8E 


CB2MACH  = 


-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 
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NORMAL  FORCE  COEFFICIENT,  CN 


DATA  SET  SYMBOL  COf'«=’!GUf?ATiDN  D£SCRIPT!ON 

[VIC007)  O MSEC  SS-inAaai  74DTS  (TlPISIP20n  £5?S  STING 
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FOREBQDY  PITCHING  MOMENT  COEFFICIENT.  CLHF 
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NORMAL  FORCE  COEFFICIENT.  CN 


flATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
1VIC007J  O MSFC  594tIA33i  740TS  CTIPlSIP20n 


CRB  STIhS 


REFERENCE  If'FORHATION- 
SREF  2690.0000  SO,  FT 

LREF  1290.0000  IN. 

BREF  ’2'KI.COOO  IN. 

XMRP  976.0000  IN.  XT 

YMRP  .kioo  in.  yt 

7MRP  400.0003  IN.  2T 


iinii 

liBB 


usm 


-.1  0 .1  .2  .3 

FOREBODY  PITCHING  MOMENT  COEFFICIENTi  CLMF 


FIG  G LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS,  BETA  = 0 DEG 


(D)MACH 


1 .10 


PAGE 


NORMAL  FORCE  COEFFICIENT,  CN 


DATA  SET  SYMBOL  C(3NFIGURATIC3N  DESCRIPTION 

(V1CD07)  O MSFC  594nA33)  740TS  (TIPISIP2011  ORB  STlMS 


REFEf^NCE  INFORMATION 
SREF  2S90.0000  SQ.  F 

LREF  1290.0000  IN, 

BR£F  1290. DODD  IN. 

XMRP  976.0000  IN,  X 

YMRP  .0000  IN.  ¥ 

^oc.caoo  IN.  2 

SCALE  .0040 


FIG  6 LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS,  BETA  = 0 DEG 


CE5MACH  = 1.25 
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NORMAL  FORCE  COEFFICIENT.  CN 


FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = O^DEG 

CFIMACH  = 1.46 
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NORMAL  FORCE  COEFFICIENT.  CM 


data  set  symbol  CONFIt5U?ATION  DESCRIPTION 
CVIC007J  O MSFC  ^4(IA33I  74QTS  ITIPISIP2CI) 


ORB  ST1N5 


REFERENCE 
SREF  2590 
LREF  1290 
Bf^F  1230 
XMRP  976 
YMRP 

ZMRP  400 
SCALE 


ir^FORMATION 
.OOQO  SO.  FT 

.0000  IN. 

.0000  IN. 

.GOOD  IN.  XT 

.0000  IN.  YT 

.0000  IN.  ZT 

.0040 
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F0REBGDY  PITCHING  MOMENT  COEFFICIENT.  CLMF 


f IG  G LAUNCH  VEHICLE-FIRST  STAGE-LQNGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 


CGIMACH  = 1.96 
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NORMAL  FORCE  COEFFICIENT*  CN 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

(VIC007)  O HSFC  SSAUASS)  740TS  tTlPISlP20l?  Of®  STING 


REFERENCE  INFCRMATICN 


SREF 

2S90.OOOO 

SO.  FT 

LREF 

1290.0000 

IN, 

SREF 

1290.0000 

IN. 

XMRP 

97S.0000 

IN.  XT 

YMRP 

.0000 

IN.  YT 

ZMRP 

400.0000 

IN.  ZT 

SCALE 

.0040 

FIG  G LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 

CH3MACH  = 2.99 


NORMAL  FORCE  COEFFICIENT,  CN 


DATA  SET  SYMBOL  CI>FIGURAT10N  DESCRIPTJON 

fVlCOO?)  O MSEC  534tlA33  ) 740TS  1T1P1S1P20U  ORB  STING 


REFERENCE  [NFORHATICN 
RREF  2690.0000  SO.  FT 

LREF  1290.0000  IN. 

BREF  1290.0000  IN. 

XMRP  376.0000  IN.  XT 

YHRP  .0000  IN.  YT 

2MRP  400 .0000  IN.  ZT 

SCALE  .0040 


■■■■■■■■■SgSB 

iaBBBaB88a8Baaa8aaa;ai 

■V 

Masaa&EiiiBiiiSMiiaBiiMB 

BSBSBSBSHaaaMa«MMMHnniBHHH 

BBaBBBBBBBSBBBBBBBBSBSr 
BBaaBBBBBBBBBBaEaBaBaBaBB' 


FIG  G 1 
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F0RE80DY  PITCHING  MQHENT  COEFFICIENT.  CLMF’ 

I VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS,  BETA  = 0 DEG 
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EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENT,  CABE 


DATA  SET  SYNBO.  COrtf’lGURATlON  OESCRIPTIOM 

(AtCOOVI  O MSEC  594UA333  740TS  mPlSlP20n  ORB  STINS 


REFERENCE  1^^^CR^^ATICN 
SREF  263Q.0CX30  SO.  FT 

LREF  1290.0000  IN. 

BREF  1290.0000  IN. 

XMRP  978.0000  IN.  XT 

YMRP  .0000  IN.  YT 

ZMRP  400.0000  IN.  ZT 


\wm 


nrmi 


BBSSHBS 


flSSfAs: 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG  G LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 

CADMACH  = .60 


EXTERNAL  TANK  BASE  AXIAL  FBRCE  COEFFICIENT,  CABE 


data  set  symbol  configuration  description 

(A1C007)  O MSFC  5941  IA333  740TS  {T!PlSlP20n  ORB  STING 


REFERENCE  I^FORMATICW 
SREF  2590,0000  SO.  FT 
1290.0000 
1290.0000 

975.0000 

.0000 

400.0000 
.0040 


LREF 

BREF 

XMRP 

YMRP 

ZHRP 

scale 


IN. 

IN. 

IN. 

IN. 

IN. 


XT 

YT 

2T 


EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENT,  CABE 


DATA  SET  SYMBOL  C0NFI6URATIW  DESCRIPTION 

IAIC007)  O HSFC  594[IA33]  740TS  tTlPlStPZOn  ORB  STIfG 


reference  ir^CSWlTION 
SREF  2690.0000  SO.  FT 

LREF  1290.0000  IN. 

BREF  1290.0000  IN. 

XMRP  976.0000  IN.  XT 

YMRP  .0000  IN.  YT 

400.0000  IN.  ZT 


.12-1 


^88a8g88ag8B^^^ 


"""  ' ANSLC  QF  ATTACK.  ALPHA.  DEGREES 

FIG  6 LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS,  BETA  = 0 DEG 

CC3MACH  =■  .91 


EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENT,  CABE 


ORB  STING 


DATA  SET  SYMBOL  CONPIGURATION  DESCRlPTIffl^ 
(A5C007)  O 534MA33J  740TS  tTIPlSlP20U 


RD^RENCE  |^FORMAT!ON 

sref 

2690.0000 

SO. 

FT 

lref 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

97S.D0C0 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

ZHRP 

400.0000 

IN,. 

ZT 

scale 

.0040 

FIG  6 LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS. 

CDDMACH  = 1 .05 


BETA  = 0 DEG 
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EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENT 


DATA  SET  SYHBOu 

COl^IGURATfON  OeSCRIPTIBM 

REF£RE>eE  UvFCRMATieN 

(MC007  ) 0 

MSFC  534tIA33J  740TS  mPISlP20IJ 

ORB  SriNS 

SREF 

2690.00l')0 

SO.  FT 

LREF 

i29Q.DOOO 

IN. 

BREF 

!290.0(X)0 

IN. 

XWRP 

97S.0M0 

IN.  XT 

YMRP 

.POOO 

IN.  YT 

2MRP 

4QO.OC3CO 

IN.  ZT 
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ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

FIG  G LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS,  BETA  = 0 DEG 

CE3MACH  = 1.10  PAGE 
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EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENT^  CABE 


DMA  SET  SYMBOL  CC5NF1GURAT10N  DESCRIPTION 

(A1C007}  O MSFC  594UA33)  740TS  CTIP1S1P20IJ  ORB  STING 


REFERENCE  lAFCRHATIOM 


SREF 

2890. 0000 

SO. 

FT 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

976.0000 

IN. 

XT 

YMRP 

.ooor 

IN. 

YT 

2MRP 

400.0000 

IN. 

2T 

SCALE 

.0040 

ANGLE  OF  ATTACK,  ALPHA.  DEGREES 


FIG  G LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS,  BETA  = 0 DEG 

CFJMACH  = 1,25  PAGE  166 


EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENTr  CABE 


DATA  SET  SYMBOL  C0NFI6U?ATIW  DESCRIPTION 
(AIC007)  O MSEC  594UA33)  740YS  tTlPlSIP20n 


ORB  STING 


REFERENCE  I^FCRmTION 


SREF 

LREF 

9REF 

XMRP 

YMRP 

2MHP 

SCALE 


2S90.00CO 
1290.0000 
1 290 .0000 
97S.DOOO 
,0000 
4CO.OOOO 
.0040 


SO.  FT 
IN. 

IN, 

IN.  XT 
IN.  YT 
m.  ZT 


FIG  6 LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS. 

(G3MACH  " 1.46 


BETA  = 0 DEG 
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EXTERNAL  TANK  BASE  AXIAL  F0RCE  COEFFICIENT,  CASE 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
(AIC007)  O 594(IA333  740TS  lTIPtSlP20U 


CRB  STING 


REFERENCE  irsFBRHATICN 
SREF  2690.0000  SO.  FT 

LREF  1290. DOQO  in. 

BREF  1290.0000  In. 

XMRP  97S.OOOO  IN.  XT 

YMRP  .0000  IN.  'a 

ZMRP  400.0000  IN.  ZJ 


FIG  G LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL 

CH3MACH  = I .97 


CHARACTERISTICS.  BETA  = 0 DEG 
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EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENT^  CABE 


DATA  SYMBOL  CONFIGURATION  DESCRIPTION 
IAIC0J7)  O M5FC  594UA33  ) 740TS  mPISIP20n 


ORB  STING 


REFERENCE  IhFORMATION 

SREF 

2690. DOOO 

SQ. 

FT 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

XHRP 

976.0000 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

ZMRP 

400.0000 

IN. 

ZT 

SCALE 

.0040 

ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


FIG  6 LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 


CHMACH  = 2.99 
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EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENT,  CASE 


DATA  SET  SYMBOL  CONFISURATIOM  DESCRIPTION 

tAlC007)  O MSEC  594nA33J  740TS  CTIP1S1P20I J ORB  STING 


REFERENCE  IM^OWATION 


SREF 

2S90.0D00 

SO-  FT 

LREF 

12SD.OOCO 

IN. 

BREF 

; 230. DODO 

IN. 

XMRP 

976.000Q 

IN.  XT 

YMRP 

.0000 

iN.  YT 

ZMRP 

400'.0000 

LN.  2T 

SCALE 

.0040 

CJ)MACH  = 4.96 
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SRB  BASE  AXIAL  FORCE  COEFFICIENT,  CABS 


D/STA  SET  SYMBOL  C(>F  I GURAT I ON  DESCRIPTION  REFERENCE  ItvfORMATIO^ 

(AIC0073  O MS?C  534CIA33)  740TS  (TIP1SIP201 J ORB  STIN5  fllo'roOO  In! 

BREF  129o!oOOO  In! 

XMRP  97G.COOD  IN.  XT 

YMRP  .0300  IN.  YT 

2MRP  400.0000  IN.  ZT 

SCALE  0040 


FIG  6 LAUNCH  VEHICLE-FIRST  STAGE-LONSTTUOINAL  CHARACTERISTICS.  BETA  = 0 OEG 

CA3MACH  = ,60  PAGE  171 


COEFFICIENT,  CABS 


SRB  BASE  AXIAL  FORCE  COEFFICIENT,  CABS 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
IAIC007)  O MSFC  534I1A33)  740TS  (TIP1S1P20IJ 


ORB  STINS 


REFERENCE  INFORHATION 
SREF  2690.0000  SO.  FT 

LREF  1290.0000  IN. 

BREF  1290.0000  IN. 

XMRP  97B.0D00  IN.  XT 

YMRP  .0000  IN.  YT 

7MRP  400.0000  IN.  2T 
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ANGLE  OF  ATTACK,  ALPHA,  DEGREES 

FIG  6 LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS,  BETA  = 0 DEG 

CONACH  = .91 


SRB  BASE  AXIAL  FORCE  COEFFICIENT,  CABS 
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DATA  SET  SYMBOL  CONFIQJRATION  DESCRtPTION 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTI®^ 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
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ORB  STING 


REFERENCE  II'FCRMATICN 
SREF  2690 .0000  SO.  FT 

LREF  12SO.OOOO  IN. 

EREF  1290.0000  IN.  ^ 

XMRP  97S.0000  IN.  XT 

YMRP  .0000  IN.  YT 

7MRP  400.0000  m.  ZT 
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FIG  6 LAUNCH  VEHICLE-FIRST  STAGE-LBNGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 
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CEDAf'^HA  = -2.00 


FPREB0DY  AXIAL  FORCE  COEFFICIENT,  CAF 


data  set  SYHB0L  CONFIGURATION  DESCRIPTION 
(V1C007I  O MSFC  594(IA333  740TS  mPlSlP2£51) 


0R8  STING 


REFERENCE  INFORMAT I (S^ 


SREF 

2690.0000 

SO. 

FT 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

976.0000 

IN, 

XT 

YMRP 

.0000 

IN. 

YT 

2MRP 

400.0000 

IN. 

ZT 

SCALE 

.0040 

FIG  6 LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS,  BETA  = 0 DEG 

CFULPHA  = .00 


FQREBQDY  AXIAL  F8RCE  C0EFFICIENT.  CAF 


DATA  SET  SYM8CL  CONFIGW^ATION  DESCRIPTION 

[VIC007J  O MSFC  534(IA33J  740TS  mPISIP20l}  0R9  STINB 


reference  information 

SREF  26S0.0000  SO.  FT 


1290.0000 

1290.0000 

976.0000 

.0000 

400.0000 
40 


IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  ZT 
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MACH  NUMBER 

FIG  G LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS,  BETA  = 0 0E6 
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CGDALPHA  - 2.00 


FOREBODY  AXIAL  FORCE  COEFFICIENT,  CAF 


DATA  SET  SYMBOL  CavT I6URATI0N  DESCRIPTION 

IVIC0Q7)  O HSFC  5S4tIA33S  740TS  (TIPlStP20U  ORB  STIM3 


REFERENCE  INFCRHATICN 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

scale 


2530.0000  SO.  FT 

1233.0000  IN. 

1290.0000  IN. 

376.0000  IN.  XT 

.0000  IN.  YT 

400.00D0  IN.  ZT 

.0040 


MACH  NUMBER 


FIG  S LAUNCH  VEHICLE-FIRST  STAGE-LflNGITUDIHAL  CHARACTERISTICS,  BETA  = 0 OEG 


CH3ALPHA  = 4.00 
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FQREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


DATA  SET  SYt«OL  CONFIGURATION  DESCRIPTION 

(VIC0O7J  O MSFC  59411A33)  740TS  IT1PISIP20U  ORB  STIM5 


REFERENCE 
SREF  2630 
lREF  1290 
BREF  1290 
XMRP  976 

YMRP 

2MRP  400 

scale 


INFORMAT  I ©J 
.0000  SO.  FT 

.0000  IN. 

.0000  IN. 

.0000  IN.  XT 

.0000  IN.  YT 

.0000  IN.  ZT 

.0040 
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MACH  NUMBER 

FI6  S LAUNCH  VEHICLE-FIRST  STAGE-LONBITUDINAL  CHARACTERISTICS,  BETA  = 0 OEG 

CIJALPHA  = G.OO 


FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


DATA  SET  SYMBOL  C01«='IGURATJJDN  OGSCRlPTION 
(VIC007)  O t«rc  S34UA331  740TS  t?lPISlP20l) 


STING 


REFERENCE  INFORKATta^ 
SREF  2B90.0000  SO.  FT 


LREF 

BREF 

XMfiP 

YMRP 

ZMRP 

SCALE 


1290.000Q 

1290.0000 

975.0000 

.0000 

400.0000 
.0040 


IN. 

IN. 

IN. 

IN. 

IN. 


XT 

YT 

2T 


CJ3ALPHA  = 0.00 
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FOREBOOY  AXIAL  F0RC.I  COEFFICIENT.  CAP 


DATA  SET  SYMBOL  CONFIGURATION  OESCRIPTlf3N 
[V1C007J  O MSFC  594UA33T  740TS  {TlPlSIP20n 


&i3  STING 


REFERENCE  INFORMATION 
SREF  2G90.0000  SO.  FT 

LREF  1290.0000  IN. 

BREF  1290.0000  IN. 

XMRP  97S.0000  IN.  XT 

YHRP  .0000  fN.  YT 

ZMRP  400 .0000  IN.  2T 


■■nE9HihBb._ 
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mCH  NUMBER 

F!G  6 LAUNCH  VEHICLE-FIRST  STAGE-LQNBITUDINAL  CHARACTERISTICS,  BETA  = 0 DEG 

CK3 ALPHA  =10.00  PAGE 


SUM  0F  THE  ORB.  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTSr CA 


data  set  symbol  configuration  description 

IVIC007]  o MSFC  534nA33)  740TS  (TlPdSIP20l)  CRB  STING 


h- 

Oj 


REFERENCE  |f-FORMATION 
SREF  2690-0000  SO.  FT 

UREF  1290.0000  IN. 

BREF  1290.0000  N. 

XKRP  976.0000  IN.  XT 

YMRP  .0000  IN.  YT 

2MRP  400.0000  m.  2T 

SCALE  .0040 


SUM  OF  THE  ORB»  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS* CABT 


DATA  SET  SYMBOL  CONFIGURATim  DESCRlPtrON 
CVIC007J  O MSFC  594CIA333  740T5  (TIP1SIP20D 


ORS  STING 


REFERENCE  irFORHATION 
SREF  269C.OOOO  SO.  FT 

LREF  1290.0000  IN. 

BREF  1290.0000  IN. 

XMRP  97S.OOOO  IN.  XT 

YMRP  .0000  IN.  VT 

7MRP  400.0000  IN.  ZT 
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MACH  NUMBER 


FIG  S LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 

CB^ALPHA  ^ -8.00 


SUM  OF  THE  ORB.  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS, CAST 


DATA  SET  SYMBOL  CONFISURATION  DESCRIPTI(»J 
{VIC007J  O MSEC  5S4UA33  ) 740TS  (TlPlSlP2aU 


ORB  STING 


REFERENCE  I^rGRMATION 
SREF  2S90.CX300  SO.  FT 

LREF  129D.0000  IN. 

BREF  1290.0000  IN.  ^ 

XMRP  976.0000  IN.  XT 

YMRP  .0000  IN.  YT 

ZMRP  400.0000  IN.  ZT 

SCALE  .0040 
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MACH  NUMBER 

FIG  G LAUNCH  VEHICLE-FIRST  STAGE-L0NGITUD1NAL  CHARACTERISTICS.  BETA  = 0 DEG 

CCULPHA  = -6.00  P^GE  : 


SUM  OF  THE  ORB.  ET  AND  SRS  BASE  AXIAL  FORCE  COEFFICIENTS. CABT 


DATA  SET  SYf^OL  CONFSajRATICW  rcSCRIPTtCM 
(V1C007)  O MSFC  594UA33  ) 740TS  (TlPlStP20n 


ORB  STIN6 


REFEREtCE  l^FGRHATiON 
SREF  2690.0000  SO.  FT 
1290.0000 
1290.0000 

976.0000 

.0000 

400.0000 


lref 

BREF 

7(KRP 

YHRP 

ZKRP 


IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  ZT 


SUM  0F  THE  ORB.  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS, CABT 


DATA  SET  SYhSOL  CONFK^JRAT  I ON  DESCRIPTION 

IVIC0073  O MSFC  5S4UA33)  740TS  tTlPISIP20n  ORB  STIfOG 


REFERENCE  INFtSWATICN 
SREF  2B90.0000  SO.  FT 

lref  1290.0000  m. 

BREF  1290.0D0D  IN.  ^ 

XMRP  376.0000  IN.  XT 

YMRP  .0000  IN.  YT 

2MRP  400.0000  IN.  ZT 

SCALE  .0040 


SUM  OF  THE  ORB.  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS.CABT 


DATA  SET  SYMBOL  C(3NFIGU?AT16M  OESCRIPTIOW  

CV5C007)  O tSFC  534tIA331  740TS  tTlPlSlP20lJ  O®  ST»© 


REFEFJEfCE  INFCRHATKW 
SREF  2S90.0000  SO,  FT 

LREF  1290.0000  IN. 

SREF  1230.0000  IN. 

XMRP  976.0000  IN.  XT 

YMRP  .0000  IN.  YT 

Zt^P  400.0000  IN.  ZT 

SCALE  .0040 
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SUM  OF  THE  ORB«  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS, CABT 


DATA  SET  SYMBOL  CONFI0JRATION  DKCRIPTION 
£VrC007  3 O MSFC  59411A33J  740TS  CTIPISIP20U 


13^  CTir<«3 


REFERENCE  INF©?MAT!^ 
SREF  2690.0000  SQ.  FT 

LREF  1250.0000  IN. 

BREF  1290.0000  IN.  ^ 

XMRP  976.0000  IN.  XT 

YMRP  .0000  IN.  YT 

ZMRP  4X.0000  IN.  ZT 


sshb^Ss^sS^SShSI 

s8a8aBaM88Paa8B8s;assam 

aaaaaaaaaBsjaaMaaaaaaaaaaaaaaaaaaaaai 
laaaaaaaaBaaaagiaaaaaaaa 

i8a8a8a8a8a8a888aBaBBa 

BJaBaaB888aB8a8a888888* 


MACH  HUMBER 

FIG  B LAUNCH  VEHICLE-FIRST  STAGE-L0K^6ITUDINAL  CHARACTERISTICS,  BETA  = 0 DEG 

CG)ALPHA  = 2.00 


SUM  OF  THE  ORB,  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS 


DATA  SET  SYMBOL  C0NF16l^?ATI0N  DESCRIPTION 
(VICCD7J  O MSFC  594UA333  74QTS  (TIPI5IP20I) 


0R8  STI^a3 


INFORMATION 
?EF  26SO.OOOO  SO.  f 

?£F  1290.0000  m. 

?EF  1290.0000  IN. 

1RP  97S.D0D0  IN.  : 

1RP  .0000  IN.  ' 

«P  400.0000  IN.  : 


iHliitl 
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hhhIHHEi 


■■nnBBSi 


Mill 


FIG  G LAUNCH  VEHICLE-FIRST  STAGE 

CHULPHA  = 4.00 


MACH  NUMBER 

-L0NGITUDINAL  CHARACTERISTICS,  BETA  = 0 DES 
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SUM  OF  THE  ORB.  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS, CABT 


data  set  symbol  CONFIt5URATI©^  DESCRIPTION 

tVlCOO?)  O MSI^C  5B4(IA33J  740TS  CTlP!SlP20n  £5RB  STINS 


REFE^NCE  INFORMATION 


SREF 

2590.0000 

SO. 

FT 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

XT 

XMRP 

976.0000 

IN. 

YMRP 

.0000 

IN. 

YT 

ZMRP 

40G.0000 

IN. 

-ZT 

SCALE 

.0040 

f 


FORCE  COEFFICIENTS. CAST 


DATA  SET  SYMBOL  CONP I GURAT I ON  DESCR I PT I ON 

(VIC007)  O MSFC  594nA331  740TS  tTlPlSlP201I 


ORB  STi;^ 


REFERENCE  IM^ORMATfCW 
iEf  2690.0000  SO.  ( 

JEF  I290.00DO  IN. 

JJTF  J290.0000  f.N. 

fi?P  976.0000  IN.  1 

1RP  .0000  IN.  ’ 

1RP  400.0000  IN.  ; 
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HACH  NUMBER 

FIG  B LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICSp  BETA  = O OEG 

CJ)ALPHA  =8.00 


SUM  OF  THE  QRB»  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS»CABT 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
(V1C007J  O MSFC  594UA33)  740TS  CTIP1SIP230 


ORB  STING 


REFERENCE  If«=’ORMATIQN 
5REF  2690.0000  SO.  FT 

LREF  1290.0000  IN. 

BREF  129D.OOOO  IN. 

XMRP  97S.OOOO  IN.  XT 

.0000  IN.  YT 
ZMRP  400.0000  IN.  ZT 

SCALE  .0040 
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MACH  NUMBER 

FI8  G LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS*  BETA  = 0 DEG 

CK3ALPHA  = 10. OG  ^12 


NORMAL  FORCE  COEFFICIENT 


DATA  SET  SYMBOL  CONF! SURAT i ON  DESCRIPTION 

[VIC0071  O MSFC  53tUA331  740TS  {TIPlSlP20n  ORB  STII« 


REFERENCE 
SREF  2S90 
LREF  1230 
BREF  1230 
KMRP  976 
YMRP 

ZMRP  400 
SCALE 


If^ORHATICN 
.0000  SO.  FT 

.0000  IN. 

.0000  IN. 

.0000  IN.  XT 

,0000  IN.  YT 

.0000  IN.  ZT 

,0040 


ViPP4 


S88aB8B8SBSBS,„ 

aaBBaiBaSSBBBBiisaMiiiikii 

iaasa5agia8aasasag5555:s8a8B8SSSi 

isssaa 


2 J 

MACH  NUMBER 


FIG  B LAU 

CA5 ALPHA  = 


CH  VEHICLE- 

-10.00 


FIRST  STAGE-LO'NGITUDmAL  CHARACTERISTICS.  BETA  = 0 OEG 


PAGE 


NORMAL  FORCE  COEFFICIENT*  CN 


' ! 


> 


DATA  SET  SYMB0L  CONFIGURATION  DESCRIPTie:>J 

IVICOD7J  O MSFC  534C1A33I  740TS  {TlPiSlP20n  OFQ  STIffiS 


reference  I^fOR^^^TrON 


SREF 

2S90.00CD 

SO. 

FT 

LREF 

1290 .0000 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

STS.CQOO 

IN. 

XT 

VMRP 

.0000 

IN. 

YT 

ZMRP 

400.0000 

TN. 

ZT 

SCALE 

.0040 

MACH  NUMBER 

FIG  6 LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 

CC3 ALPHA  = -G.OQ  2S5 
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NORMAL  FORCE  COEFFICIENT.  CN 


OAIA  SSTSYHBGL  CCH^ISJRATIGN  DESCRIPTION 
[V1C0071  O MSFC  594aA33X  740T5  tTlPlSlPSQU 


0R8  STINS 


REreF5ENCE 
SREF  2630 
LREF  12S0 
BREF  1290 
XMRP  976 
Y«?P 

ZHRP  4C0 
SCALE 


INFORMATION 
.0000  SO.  FT 

,ocw  m. 

.0000  IN.  _ 

.0000  IN.  XT 

.0000  m.  rr 

.0000  IN.  2T 

.0040 


BBaesasi 

iSlBiiiiiiii 


aBaaiBBBBsntai 


-10  1 2 J ^ ^ o 

MACH  NUMBER 

FIG  6 LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS,  BETA  = 0 0E6 

CO 3 ALPHA  = -4.00  " 


NORMAL  FORCE  COEFFICIENT#  GN 


DMA  SET  SYMBOL  C0NFI6URATJCN  DESCRIPTION 
IVICOO?}  O MSFC  594nA33I  7^0TS  [TJP1SIP23U 


CRB  ST  INS 


REFfRENCE  INF(3RHATIGN 


SREF 

2SdO.OQCD 

5Q. 

FT 

LREF 

1290.0000 

IN. 

BREF 

1290,0000 

IN, 

>tf1RP 

S7B.OOOO 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

ZMRP 

400.0000 

IN. 

2T 

SCALE 

.0040 

HACH  NUMBER 


FIG  6 LAUNCH  VEHICLE'-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 
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NORMAL  FORCE  COEFFICIENT,  CN 


PATA  SET  SYMBOL  CO^FIBURATIffl'l  DESCRIPHON 
{VICP07J  O MSFC  5S4CIA333  740TS  tTlPlSlP2ai) 


OF^  STINQ 


rcterence  information 

SREF  2690.0000  SO.  FT 

LREF  1290.0000  IN. 

BREF  1290.0000  IN. 

XMRP  97S.00C50  IN.  XT 

Y^RP  .0000  IN.  YT 

2M.RP  40O.ODOO  IN.  ZT 

SCALE  .0040 
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aaaBBBBBBaissiiBBilBl! 

^nBBBgiHai 

IBBBBBBi 
IflflflBBBI 
IBBBBBBI 
IBBBBBBj 

iBBflflBBBBBBBBifliilliiiiilBiiiiraliBII 


iBBflBBflBBBBBBBBBBBBBBBiiiiBBBBBBBBBfli 


-1  0 1 2 3 4 0b 

MACH  NUMBER 

FIG  G LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 

CF3ALPHA  = .00  ^ 


NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SET  SYMBO.  CtM^IGURATION  DESCRIPTfON 
IVICG07J  O MSFC  594nA33?  740TS  mPlSlP20n 


CRB  STING 


REFERENCE 
SREF  2690 
LREF  1290 
BREF  1290 
XMRP  976 
YMRP 

ZMRP  400 
S 


IKFeRMATICN 
.0000  SO.  FT 
.0000  IN. 
.0000  IN. 
.0000  IN.  XT 

.0000  IN.  YT 


ss 

ii 


wsm 


-1  0 1 2 3 4 b 

MACH  NUMBER 

FIG  G LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  =•'  0 DEG 

C6DALPHA  = 2.00 


NORMAL  FORCE  eOEFFIClENTt  GN 


DATA  SET  SYMBO.  C(»JFlGtJRATIl3N  DESCRIPTION 

CVIC007)  O MSFC  5S4CIA33  ) 74DTS  lTIPlSlP20n  0R9  STING 


REFERENCE  INFORMATION 


SREF 

26SD.0000 

SQ.  FT 

LREF 

1250.0000 

IN. 

BREF 

1 290. GOOD 

IN. 

XMRP 

976.0000 

IN.  XT 

YMRP 

.0000 

IN.  YT 

Zr-iRP 

400.0000 

IN.  ZT 

SCALE 

.0040 

MACH  NUMBER 

FIG  6 LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS,  BETA  = 0 DEG 

CHDALPHA  = 4.00  PAGE  220 


NORHAL  FORCE  COEFFICIENT.  CN 


REFERENCE  INFORMATION 

DATA  SET  SYHBta. 

Ca'FIGLSJATION  DESCRIPTIGN 

SREF 

2G3D.0QD0 

SO.  FT 

tVlCG37)  O 

H3FC  59«IA33)  740TS  tTlPlSlPaOi} 

0R9  STING 

LREF 

I2SO.OODO 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

97S.ODOO 

IN.  XT 

YMRP 

.0000 

IN.  YT 

ZKRP 

400.0000 

IN.  ZT 

■■■■■■■HiHiii!! 


auHniliill 


»■■■■■■■■■! 


"^SBSHBihhi 

iiBaaBminiii 


llBBWiaHBBiillilii! 


iiiiHBHBiBBBBBBBBi 


IBSBBBBI 


FIG  6 LAUNCH  VEHICLE-FIRSI 

CDAf.PHA  = 6.00 


MACH  NUMBER 

■LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 OEG 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
tVlCQO?}  O MSEC  S94CIA33I  740TS  (TIPISIP20U 


STIIv© 


REFERENCE 
SREF  2B90 
LREF  1230 
BREF  1290 
XMRP  97B 
YMRP 

ZMRP  400 
SCALE 


!^PeRMATIi3N 
.0000  SO.  FT 

.0000  IN. 

.0000  IN. 

.0000  IN-  XT 

.0000  IN.  YT 

.0000  IN-  ZT 

.0040 


amMBysBBsaaaBB 

l■■i^i■giP■■■■■^■■■■■■lili 

i8aa88M88B88SSaSi^^^ 

iB8aiBaaBB88a:aaB:aBaBBaai 


8888a8aaa8a88a8a8a8a88aa 


IB 


FIG  6 


MACH  NUMBER 

VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS!  BETA  = 0 DEG 


CJ)ALPHA  = 8.00 


NORMAL  FORCE  COEFFICIENT,  CN 


DAIA  SET  SYM80L  C0NF16URATION  DESCRIPTION 

IVICOD73  O MSEC  59411A33)  740TS  ITIPIS1P20!)  ORB  STING 


REFERENCE  IhFQRHATICN 


SREF 

2690.QCX30 

SO. 

FT 

LREF 

1290.0000 

IN. 

8f$F 

1290.0000 

IN. 

XW?P 

376.0000 

IN. 

XT 

YMRP 

.0000 

IN. 

YI 

a«p 

400.0000 

IN. 

Zi 

SCALE 

.0040 

MACH  NUMBER 


FIG  G LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS^  BETA  = 0 DEG 


CK 3 ALPHA  = 10.00 
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FOREBGDY  PITCHING  MOMENT  COEFFICIENT*  CLMF 


DATA  SET  SYMBa.  CO^F I BURAT I DESCRIPTION 

CVIC007}  O MSFC  ‘03411 A33}  740TS  tTlPlSIP20IJ 


ORS  ST  INS 


REFERENCE  irNTa^lMATiON 
SREF  SSO.OOOO  SO.  FT 


1290.0000 
1290.0000 
97S.00D0 
.0000 
400, 0000 
.0040 


IN. 

IN. 

IN.  XT 
IN.  YT 
IN,  ZT 


2 J 

MACH  NUMBER 


FIG  G LAUNCH  VEHICLE- 

CA5ALPHA  = -10.00 


FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA 


= 0 DEG 
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FOREBODY  PITCHING  MOMENT  COEFFICIENT,  CLMF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

(VIC0073  O HSFC  534UA331  740TS  CT1PISIP201)  ORB  STING 


REFERENCE  INFORMATION 


SREF 

2890.0000 

5Q. 

FT 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN, 

XMRP 

97S.0000 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

2HRP 

400.0000 

IN. 

ZT 

SCALE 

.0040 

FOREBODY  PITCHING  MOMENT  COEFFICIENT^  CLMF 


I^FEREi'CE  II\F0RMATICN 
SREF  2SSO.OOOO  SO-  FT 

LrIf  1230.0000  N. 

BRFF  1290.0000  iN. 

XHRP  IK'  YT 

YMRP  .0000  !N.  YT 

2J.1RP  400.0000  IN.  ZT 

Icale  .0040 


FI6  S LAUNCH  VEHICLE-F 

COALPHA  - -6.00 


MACH  NUMBER 

STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 

PAGE  : 


FOREBQDY  PITCHIN6  MQMENT  COEFFICIENT,  CLMF 


DMA  SET  SYMBOL  CONFISURATION  DESCRIPTION 

(VIC007I  O HSFC  594t|A331  740TS  mPlSIP20U  ORB  STING 


REFERENCE  INFORMATION 
SREF  26S0.0CX)0  SQ.  FT 

LREF  1290.0000  IN. 

BREF  1290.0000  IN. 

XMRP  97S,0000  IN.  XT 

YMRP  .0000  IN.  YT 

Zf^RP  400.0000  IN.  ZT 

SCALE  .0040 


waBaaaMaaBBBM 


iMfiil 


iflBiiiiiiiiiiiiiiifliiiiiHH^ 


MACH  NUMBER 

FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 

CD)ALPHA  = -4.00  PAGE  : 


FGREB0DY  PITCHINS  M0HENT  COEFFICIENT^  CLMF 


DATA  SYMBOL  CONFIGURATIW  DESCRIPTION 

CVIC007)  O MSFC  S94UA333  740TS  (T1PISIP20U  ORB  STIN6 


REFERENCE  I (FORMAT I ON 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


2690.0000 

1250.0000 

1290.0000 

976.0000 

.0000 

400.0000 
.0040 


SO.  FT 
IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  ZT 


S8888BteiBBiiliiwi§iiiii§^i 


T:;a:a;KKa:Ka:a:aaa«aasi 

naaaaaaaaaaaa 


MiilllliBHB 

aaaaaBBaaaaaaaaBaaaHB^ 


MACH  NUMBER 

FIG  G LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS,  BETA  = 0 DEG 

CE3ALPHA  = -2.00 


FOREBODY  PITCHINS  MOMENT  COEFFICIENT.  CLMF 


DATA  SET  SYMBDU  CONFIGURATION  DESCRIPTION 
(VIC007)  O MSFC  594HA33)  740TS  IT1PIS1P201) 


0R8  STING 


REFEFfENCE 

SREF  2S3D 
LREF  I2S0 
BREF  12SO 
XMSP  97S 

YMRP 

ZMRP  400 

SCALE 


INFCRMATION 
.0000  S3.  FT 

.0000  IN. 

.0000  IN. 

.0000  IN.  XT 

.0000  IN.  YT 

,0000  IN.  ZT 

.0040 


[■■■■■I 

!ES9SB! 

HgiiiiliiiiiiiiwHiMiiiiiMi 

i8aa8888aa:BaaB8ae8aaBB8i 


—BBT-™* 

-BbIvbHBBBBK 

flBmnBBMHHHH 


2 3 

MACH  NUMBER 


FIG  G LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICSp  BETA  = 0 DEG 
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FOREBODY  PITCHINS  MOMENT  COEFFICIENT,  CLMF 


DATA  SET  SYMBOL  CONFiGURATlON  KSCRIPTION  RO='ERENCE  irJPORHATlC3N 

IV1COD7)  O MSEC  594C.IA33}  740TS  tTVPlSlP20lJ  ORB  STINS  SREF  fS* 

BREF  1290!o0CO  InI 

XMRP  97B .00130  IN.  XT 

YMRP  .0000  m.  YT 

ZMRP  4OO.GQO0  IN.  ZT 

SCALE  .0040 


: MACH  NUMBER 

I FIG  6 LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 

I CGMLPHA  = 2. DO  PAGE  230 

t 


FOREBODY  PITCHING  MOMENT  COEFFICIENT,  CLMF 


DATA  SET  SYMBOL  C0^F■I6UftATl0N  ASCRIPTION 
{VIC007J  O MSFC  534CIA33:  740TS  (T1PIS1P20IJ 


ORB  STINS 


RiiFERENCE  IM^ORMATICN 
SREF  2690.0000  SO.  FT 

LREF  1290.0000  IN. 

BREF  1290.0000  IN. 

XHRP  976.0000  IN,  XT 

YHRP  .0000  IN.  YT 

ZHRP  400.0000  IN.  ZT 


I yyy  ^yi  yi»  y|M  inn  Mty  yni  ||»>  ym  |»it  uiy  IIH|  lyM  yin  |»M  y^i  yui  |My  yin 

iBaa8aaaBa8S8aaaBBaa8aaii 
aaaaaapaaaBaBasBaBaai 

MMSaSBSrMM^ 

^■■■■■uaaiaaaBH 

lagaMaasBgaaaaaagBSBa 

iBBiiBBnBBiBiBBaBBaBBaaaBBBBBBBaBB 


IBBflflflBBBBBBBBBBI 


FIG  8 i 


CH)ALPHA  = 


■BaBBmBBBBBBBaaWBBBSSBl 

Imgdm^imnnHHnnnnHHd 


-1  0 12  3 4 5 

MACH  NUMBER 

VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 

4 ,00  PA^F 


F0REBODY  PITCHINS  MOMENT  COEFFICIENTr  CLMF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

tVlCOO?)  O MSFC  594UA33J  740TS  tTIPlSlP20l)  ORB  STING 


FIG  G LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS,  BETA  = 0 DEG 

CnALPHA  = 6.00 


FOREBODY  PITCHING  NOMENT  COEFFICIENT.  CLMF 


DATA  SET  SYMBO.  CONFIGURATION  DESCRIPTION 
(VICD07)  O MSFC  594CIA33)  740TS  {TIP1SIP2QI) 


.451 

.40-; 

.35-1 

.30- 

.25- 

,20- 

.15- 

.10- 

.05- 

0- 

-.05- 

-.10- 

-.15- 

-.20^ 

-.25: 


FIG  B LAUNCH  VEHICLE-FIRST 

lJIALPHA  = 8.00 


REFERENCE  INFS?MATION 


ORB  STJNG 


2 3 

MACH  NUMBER 


SREF 

2S90.0000 

SO. 

FT 

LREF 

120D.OOOO 

[N. 

BREF 

1290.00D0 

IN. 

XKRP 

976. DODO 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

2MRP 

400.0000 

IN. 

2T 

SCAL.E 

.0040 

■■■ 

'BS 


BBS 


■■■■■ 

■■■■■I 


-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 OEG 
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FOREBODY  PITCHING  MOMENT  COEFFICIENT.  CLMF 


DATA  SET  SYMBOL  COI'F  I GJRAT I ON  DESCRIPTION 

(VIC0D7J  O MSEC  59'J:CIA33)  740TS  mPlSIP2Ql)  ORB  ST  INS 


REFERENCE  I^FGRMATIQN 


.35- 

.30' 

.25 

.20 

.15 

.10 

.05 

0 

-.05 

-.10 

-.15 

-.20 

-.25 


liiliililiiliilliil 


2 3 

MACH  NUMBER 


FIG  G LAUNCH  VEHICLE-FIRST  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 

CKULPHA  =10.00  PAGE  234 


FORCE  COEFFICIENT.  CY 


DMA  SET  SYMBQL  CQNF iGURAT IQN  DESCRIPTION 

(AJCOOB3  Q MSFC  534UA33)  740T5  (T1PISIP201)  ORB  STING 
(AICU093  □ MSFC  594( IA33J  740TS  tTlP!SlP20I ) ORB  STlNG 
tAJCOJO)  O MSFC  594(tA33  ) 740TS  (TlPlSlP^l)  ORB  STU'fi 


alpha  REFERENCE  IhFQRMATICW 


.0C30 

SREF 

2690.0000 

SQ.  FT 

5.000 

LREF 

1290.0000 

lU. 

-5.00D 

BR£F 

1290.0000 

IN. 

XMRP 

976.0000 

IN.  XT 

YMRP 

.0000 

IN.  YT 

2MRP 

400.0000 

IN.  ZT 

SCALE 

.0040 

-16  -12  -8  -4  0 4 8 12  16 

SIDESLIP  ANGLE.  BETA.  DEGREES 


FIG  7 LAUNCH  VEHICLE-FIRST  STAGE-LATERAL/DIRECTIONAL  CHARACTERISTICS 
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SIDE-F0RCE  COEFFICIENT,  CY 


OATA  SET  SY^«OL  OS^IQURATICN  t£SSRIPT|ON' 
CMC008  3 Q MSEC  5S4CfA33)  740TS  CTlPJS'iPMl) 

(A1C003)  tj  MSFC  594IIA33)  74C5TS  (TIP1S|P20  3 

CAICOIOJ  O MSFC  594UA33)  740TS  lTlPJSlP20n 


ORB  SJING 
CRB  STING 
ORB  STING 


ALPHA 

.000 

5.000 

-^.000 


reference  J^FCRMAT^ON 

SREF  2S30.00OQ  SO.  FT 

LREF  1290.0000  IN. 

BREF  1290,0000  fN. 

XMRP  S7e.OOCa3  IN.  XT 

YHRP  .0000  IN.  YT 

2MRP  4CO.'0000  IN.  ZT 

SCALE  .0040 


jdBBBSmSH 
MS^iMBaaBaagg 

iBBaaBSBBa 


88888888 

1,^8888888881 

1888888888888888^^8881 

18888888888888888^8888881 


*“  SIDESLIP  AN6LE.  BETA.  DEGREES 

FIG  7 LAUNCH  VEHICLE-FIRST  STAGE-LATERAL/DIRECTIONAL  CHARACTERISTICS 

CBIMACH  = .80 


SIDE-FQRCE  COEFFICIEK^T.  CY 


DATA  SET  SYMBOL  CONF  IGlKAT  !ON  , 

rAirnnoi  O M^FC  5S4(!A33)  740TS  (T1PIS1P201 ) 

lii^i  g SliisiiJiaiKsiissii 


ORB  ST  INS 
ORS  STINB 
ORB  STIhC 


ALPHA 

.000 

5.CBD0 

-5.000 


REFERENCE  IhrORMATICW 
SREF  2690.0000  SQ.  FT 

LREF  {29D.COOO  N. 

BRER  12S0.D000  N. 

XMI?P  976*'SS9° 

YmI^  .0000  IN.  YT 

2W?P  400.0000  IN.  ZT 

SCALE  .0040 


Ilf; 


.BMSgsaa 

^saaaaaMasfe 


Bssra 


iiiilHiiii 


iiBWBwnwiMwiwiiBmmi 


IiDESLXp'*ANGLEp  BETAp  degrees 


FIG  7 LAUNCH  VEHICLE-FIRST  STAGE-LATERAL/DIRECTIQNAL  CHARACTERISTICS 

Page 


COMACH  = 


SIDE-FORCE  COEFFICIENT,  CY 


CUvTA  SET  SYt«OL  GOf^IGURATION  DESCRfPTfCN 
(A1C008)  Q HSFC  594CIA33)  74DTS  mPlSlP20U 

{A1C009)  n DATA  f^T  AVAILABLE 

tAJCOlO)  O DATA  NOT  AVAILABLE 


ORB  STINS 


ALFWA 

.000 

s.ooo 

-5.000 


REFERENCE 
SREF  2690 
LREF  J29Q 
BREF  1290 
XMRP  976 
YMRP 

ZMRP  400 
SCALE 


n^ORHATfON 
0000  so.  Ft 

0000  IN. 

0000  IN. 

0000  IN.  XT 

0000  IN.  YT 

0000  IN.  2T 

0040 


-16  -12  -8  -4  0 4 8 12 

SIDESLIP  ANGLE.  BETA.  DEGREES 

FIG  7 LAUNCH  VEHICLE-FIRST  STAGE~LATERAL/DIRECTI0NAL  CHARACTERISTICS 


CDOMACH  = 1 .05 
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SIDE-FORCE  COEFFICIENT.  CY 


OAm  SET  SYMBOL  CONFlGUftATlON  DESCRIPTION 
lAirnaa)  n MSFC  594UA33)  740TS  ITIPISIPMII 

A C^  □ MSFC  594CIA33)  740T9  ITIPJS|P20 

(AICOIO)  y MSFC  394(IA33  ) 740TS  ITIPIS1P201) 


ORB  STING 
ORB  STING 
ORB  STING 


ALPHA 

;OOG 

5.000 

-5.000 


REFERENCE 
SREF  2S90 
LREF  1290 
BREF  1290 
XMRP  976 
YHRP 

ZMRP  400 
SCALE 


Il^ORHATlON 
.0000  SQ.  FT 

.0000  IN. 

.0000  m. 

.0000  IN,  XT 

.0000  m,  YT 

.0000  IN.  ZT 

.0040 


BBaHiaBaaaMaaigi 


aatiiSHBBB 


BBBBBBBBBBE 

BBBiiaBBBBi 


Il  l 1 1 miNiiaihM 


’uaraaiiBii 


■iaBBiBiiiiiiiiB! 


"BSBaaSBSBi 


iiiiifiHiiiig^n-BBBSgii 


-IS  -12  -8  -4  U *4  O 

SIDESLIP  AN6LE.  BETA.  DEGREES 

FIG  7 LAUNCH  VEHICLE-FIRST  STAGE-LATERAL/OIRECTIONAL  CHARACTERISTICS 

CEIMACH  =1.10  ' 


PARP 


SIDE-FORCE  COEFFICIENT t CY 


DATA  ££T  SYMBOL  CCNFIGURATIO^  DEa:RlPT10N 
tAlCCsOQ)  n MSFC  594(IA335  740TS  tTIPlSlPSOlJ 

CAlcS^l  H MSFC  594(IA33)  740TS  £TjPl|}P20n 

(Aicaioi  o MSFC  534tlA33)  740TS  CT1P1S1P2011 


ALPHA 

ORB  sting  .OOQ 
ORB  STINS  S.OOO 
ORB  STiNG  “5,000 


REFERENCE  ^^5•0RMATTC^^ 


SREF 

LREF 

SRtF 

XMRP 

YMRP 

2HRP 

SCALE 


2590. GOOD 

1230.0000 

1290.0000 

576.0000 

.000) 

400.0000 
.0040 


SO. 

IM. 
!N. 

IN. 
IN. 
IN. 


FT 


XT 

YT 

ET 


FIG  7 LAUNCH  VEHICLE-FIRST  STA6E- 

CF3MACH  = 1.25 


r>u 
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SIDE-FORCE  COEFFICIENT.  CY 


DMA  SET  SYMBOL  CONFIGURATION  tSSCRIPTION  ALH^A 
IMC008I  Q HSFC  594IIA33J  740TS  CT1PISIP2013  ORB  STING  .GOO 
{AIC003)  n MSFC  594UA33J  74QTS  niPlStP20U  ORB  STligG  5.000 
{A1C0103  O MSFC  594(1A33)  740TS  fTlPlSlP20I)  ORB  STING  -5.000 


REFERENCE  IhFCRrtftTlCN 


SREF 

2890.0000 

SO. 

FT 

LREF 

1290.0000 

IN, 

BREF 

1290.0000 

IN. 

XHRP 

976.0000 

IN. 

XT 

VMRP 

.0003 

IN. 

YT 

2r-s?p 

400.0000 

IN. 

ZT 

SCALE 

.0040 

SIDESLIP  ANSLE.  BETA.  DEGREES 


FIG  7 LAUNCH  VEHICLE-FIRST  STAGE-LATERAL/DIRECTIONAL  CHARACTERISTICS 
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SIDE-FORCE  CaEFFICIENT,  CY 


REFERENCE  IhFCSWATION 
SREF  2690.0000  SO.  FT 

LREF  !290.0000  IN. 

BREF  1290.0000  IN. 

XHRP  975.0000  IN.  «T 

YHRP  .0000  IN.  YT 

2HRP  400.0000  IN.  2T 

SCALE  .0040 


CHIMACH  = 1.97  242 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPT3I5N 


( Aicooai 
IA1C003) 
(AlCOIOl 


MSFC  594CIA33)  740TS  (TIP1S1P20I)  ORQ  STI^ 
MSFC  594nA33)  740TS  tTlPlS|P20n  ORB  ST|^ 
MSFC  5S4(IA33]  740TS  tTIPlSlP20U  CRB  STING 


ALPHA 

.COO 

5.0C«0 

-S.OOO 


SIDE-FORCE  COEFFICIENT.  CY 


OftTA  SET  SYMBCL  CONFIGURATION  CESCRlPTtON 
[AtCOOSI  O HSFC  S94(IA33)  740TS  IT1PISIP23H 

!a  CM9  □ fsFC  ii?nA33J  740TS  (T1P1SIP2013 

(Aicmoj  y PIfC  silnA33)  740TS  (TIPISIP20U 


AU=WA 

CR8  STING  .i^O 

CRB  STING  S.OOQ 

ma  STING  -5.000 


REFERENCE  INFCRKATICN 
SREF  26SO.OOOO  SO.  FT 

LREF  1230.00^  IN. 

BREF  1290.0000  N. 

XHRP  S76.0000  IN.  XT 

YWiP  .0000  N.  YT 

2MRP  400.0000  IN.  ZT 

SCALE  .0040 


imnMBHiam— 

mBBa^BmaaaSasagss^r 

i88888aaaaaaaaa8BagfeH 


IBHnHBB 


188888888888888888888881188881 

8888B88aS8888a8aB8888888888i 


SIDESLIP  ANGLE.  BETA.  DEGREES 

FIG  7 LAUNCH  VEHICLE-FIRST  STAGE-LATERAL/DIRECTIONAL  CHARACTERISTICS 

CHMACH  = 2.99 


SIDE-FORCE  COEFFICIENT,  CY 


DATA  SET  S¥^SC». 
(AICC08  3 Q 
(A1C0093  n 
CA1C0IO3  O 


Cffl>JFI6Lr^TIC3N  DESCRIPTIC3M 
MSFC  594t<A333  740TS  (TIPISIP2013 
MSFC  594f.lA333  740TS  (T1P1S1P2013 
MSFC  594CIA333  740TS  tTlPlSlP20IJ 


ALPHA 

t3RB  STING  .000 
ORB  STING  5.000 
ORB  STIf'Ha  -5.000 


REFERENCE  IfPOtWATIQN 


SREF 

2S90.0000 

SO. 

FT 

LREF 

1290.0000 

IN. 

BREF 

1230.0000 

IN. 

XHRP 

976.0000 

IN. 

XT 

YMRP 

.0000 

IN. 

VT 

ZMRP 

400.0000 

IN. 

ZT 

SCALE 
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ROLLING  MOMENT  COEFFICIENT.  CBL 


DATA  SET  SYMBfJL 
{AlCOOS)  Q 
tAICOOSl  □ 
(AICOIO)  V 


CCtvlFieURATION  DESCRIPTION 
M5FC  594(1A33)  740Ta  lTiPlSlP2Ql) 
MSEC  594(1A33)  740rs  (TIPISIP2011 
M5FC  594CIA333  740TS  (T1P1S1P20U 


ALPHA 

ORB  STING  .000 
ORB  STING  5.000 
ORB  STING  -5.000 


REFERENCE  JJvf ORMAT  ION 


SREF 

2690.000: 

SQ.  FT 

lref 

! 290.0000 

IN. 

8REF 

I290.C00C 

IN. 
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976.0000 
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scale 
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ROLLING  MOMENT  COEFFICIENT^  CBL 


DATA  SET  SVr«aL  CONE  I GURAT IW  DESCRIPTION 
CAIC008)  Q MSEC  594CIA33)  740TS  ITIPIS1P201) 

(AIC009)  □ MSEC  594nA331  740TS  ITIPISIP20I) 

lAlCOIO)  O MSEC  594(IA33  ) 740TS  mPlSIP20n 


ALPHA 

ORB  STING  .000 
ORB  STING  5.000 
CRB  STING  -5.D00 


REEERENCE  |^^■CRMA^ON 


SR£F 
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SO.  FT 
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scale 
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ROLLING  MOMENT  COEFFICIENT.  CBL 


DATA  set  SYMBOL 
{AIC008J  Q 
IA1C009)  n 
lAlCOlO)  Q 


CO^f  IGLRATnSN  DESCRIPTION 
MSFC  SS-inASS)  740TS  CTIPIStPgOI ) 
M5FC  594(IA33)  740TS  (TIPIS  P20 
MSFC  594(1 A33 3 740TS  (TIP1SIP201) 


ALPHA 

ORB  STING  .GOO 
ORB  STING  5.000 
ORB  STING  -5.00C 


REFERENCE  IM^ORMATION 


SREF 

lRFF 

BRfcF 

JMRP 


2690 .0000 
1 290 .00-00 
1 290. COCO 
S-S-OCOO 
.CCOO 
400.0000 


SQ. 

IN. 

IN. 

IN. 

IN. 

IN. 


FT 


XT 

YT 

ZT 


ROLLING  MOHENT  COEFFICIENT.  CBL 


DATA  SET  SVr^SOL  CONFieURATlCN  DESa^IPV'lON 
fAICQDS)  Q t-ISFC  594(!A331  740TS  CT1PJS1P20U 

(AIC0031  □ DATA  NOT  AVAILABLE 

(AlCOlO)  V data  not  available 


CRB  STING 


ALPHA 

.000 

5.000 

-5.000 


REFERENCE 
SREF  2690 
LREF  1 230 
BREF  1290 
XMRP  976 
YMRP 

ZMRP  4D0 
SCALE 
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ROLLING  MOMENT  COEFFICIENT,  CBL 


DATA  SET  SYMBOL 
(AlCOGai  Q 
(AICOQ9)  n 
(AlCOlO)  O 


CONFIGLRATIOW  DESCRIPTIOI^ 

MSFC  594UA331  740TS  inPlSlP20U 
MSFC  594UA335  740T5  ITJPISIP20U 
MSFC  594(!A33]  740TS  mPlSlP20U 


MPF.A 

0R9  ST  INS  000 
ORQ  STING  S.OOO 
ORB  STING  -5 .000 


reference  It^ORMATlON 


SREF 

26M.0000 

SQ. 

FT 

LREF 

1290.0000 

IN. 

BREF 

1290'. 0000 

IN. 

XHRP 

976. 0000 

IN. 

XT 

YhflP 

.0000 
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YT 

ZMRP 
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IN. 

ZT 

SCALE 
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MOMENT  COEFFICIENT,  CBL 


DATA  SET  SYMStH.  CONElGURATiaN  DIESCRIPT  ua>J  ALPHA 

(AIC0U8)  Q MSEC  5S4UA33)  743TS  tTlPlSlP2Sn  25l  c*222 

(AlC009^  M H5FC  534CIA33J  7^0TS  CT1PISIP201]  ORB  ST  N5  |•'OQO 

(MCOlO)  y MSEC  594[  1A331  7'tOTS  (TlPlSlP2Qn  ORB  STINC3  -5.0QD 


f^FERENCE  irfCRMATlog 


2690.0CXXD 
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ROLLING  MOMENT  COEFFICIENT.  CBL 


data  set  symbol  CONFICSURATiON  DESCRfPTICW 

IAICOOB)  Q msec  594.(lA33i  740TS  (TlPtSlP23U 
lAtLOOSJ  □ 5S4( IA33J  740TS  fTlPlSIP20) 
(AICOIDJ  O MSFC  594(M333  740TS  aiPlSIP20U 


ALPHA 

ORB  STIN6  .000 
ORB  STi'NG  5.000 
ORB  ST5NG  -5.000 


REFERENCE 

SREF  2690.0CC30  SO.  FT 

'■-90.CD00  IN. 

3290.0000  IN, 

976.0000  IN.  XT 

.0000  IN.  YT 

400.0000  IN.  ZT 
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LREF 

BREF 
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ZMRP 

SCALE 
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DATA  SET  SYMBC5L  CCDNFiSURATlON  DESCR 1 PT ! 

liii  8 lliiiiililiiiii 


ALPHA 

GRB  STING  .000 
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SCALE 
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ROLLING  MOMENT  COEFFICIENT,  CBL 


DATA  SET  Syr^OL  C0^Fl6URATION  OESCRJPTICW 
fAJCOCfil  n MSFC  594nA33  ) 74DTS  tTIPlSjPMl) 

A CO^  0 MSrc  534t  IA33)  740TS  (TIP  | 

iAlC^O)  O MSFC  5S4nA33  ) 740TS  (TIP1SIP20U 


ORB  STING 
ORB  STING 
ORB  STING 


ALPHA 

.000 

5.000 

-5.0QO 


reference  information 


2690.0000 
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ROLLING  MOMENT  COEFFICIENT,  CBL 


DATA  SET  SYHBOL 
[AIC008J  Q 
(A1C0091  n 
(AlCOIOJ  O 


CONFIGURATION  DESCRIPTION 
M5FC  594UA33)  740TS  tTlPlSlP20n 
MSFC  5941 1A33)  T40TS  tl  P|||P^n 
MSFC  594nA333  740TS  CT1PISIP20U 


0(^  STING 
ORB  STING 
ORB  STING 


ALPHA 
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5.000 

>5.000 


REFERENCE  IhPORMATION 
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2S90.0000 
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VT 
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SCALE 
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DATA  SET  SYMBOL 
(MCOOS)  Q 
[AIC0091  □ 

(AlCOlOJ 


C0^F{6UR^T1GN  DESCRIPTION 


MSFC  594(IA33)  740TS  fT5PlSlP20n 
MSFC  594nA333  740TS  mP|fjP20|) 
MSFC  594UA33)  740iS  {T1PISIP201  ) 


ALPHA 

ORB  STIN-S  .000 
ORB  STING  5.000 
ORB  ST.iNG  -3.00D 


REFERENCE  INFORMAT lOJ 


SREF 

2690,0000 

SO. 

FT 

LREF 

J290.00X 

CN. 

BREF 

1290 .0000 

IN. 

XMRP 
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XT 
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.0000 

IN. 

YT 
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400.0000 

IN. 
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SCALE 
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OATA  SET  SYMBOL 
[AIC008J  Q 
(A1C009)  □ 

(AlCOlO)  O 


CONFieuRATias  DESCRIPTION 
MSFC  594nA33)  740TS  (T1PISIP20U 
MSFC  594f{A33J  740TS  (TlPJSlP20n 
MSFC  594UA333  74DTS  tTtPISlP2Ql) 


ALPHA 

(^B  STING  .000 
ORB  STING  S.OOO 
ORB  STING  -5.000 


REFERENCE  IhfCRMATiON 


SREF 
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YAWING  MOMENT  COEFFICIENT. CYN 


DATA  SET  SYMBOL  CONF J6LRAT ION  DESCRIPTION 
(AlCOOai  Q MSFC  594(1A333  740TS  ITlP|SjPM|) 

tA  COT9  1 □ MSFC  534(fA33)  740TS  [TIP  SIP^ 

A cSoJ  y MSFC  594[|A33)  740TS  {T[PlSlP20n 


ORB  STING 
ORB  STIlve 
ORB  STING 


ALPHA 

.000 

5.000 

-5.000 


REFERENCE  I^FORHATIOJ 
SREF  390.0000  SO.  FT 
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LREF 

BREF 
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YAWING  MOMENT  COEFFICIENT. CYN 


DATA  SET 
(A1COD8) 
{ AIC009 ) 
[AiCQlO) 


SYUBOL  CONFIGURATION  DESCRIPTION 

8MSFC  594(IA33)  740TS  lTlPlS!P20n 
DATA  NOT  AVAILABLE 
DATA  NOT  AVAILABLE 


ALPHA 

(WB  STING  .000 
5. ODD 
-5.000 


REFERENCE  INFORMATICS 


SREF 

2S90.000Q 

SO.  FT 

LREF 

1290.0000 
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BREF 
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XMRP 
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YAWIN0  MOMENT  COEFFICIENT, CYN 


data  set  symbol  configuration  description 

IMC0D81  Q MSFC  594(iA33J  740TS  (TlP!SIP20n 
tA  C009  3 U MSFC  59<iUA33)  740TS  mPlSlP20U 
tA  COlOl  y MSFC  594irA33J  740TS  lTlPlSlP2Qn 


ALPHA 

REFERENCE  INFORMATION 

ORB  STING 
ORB  STI.'ffi 
ORB  STIN5 

.OCO 

5.000 

“5.000 

SREF 

LREF 

BREF 

2590.0000 

1290.0000 
1290.0000 

97S.OODO 

SO.  FT 
IN. 
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IN.  ZT 

SCALE 

.0040 

FIG  7 LAUNCH  VEHICLE-FIRST  STAGE-LATERAL/OIRECTIONAL  CHARACTERISTICS 


CF3MACH  = 1.25 


PAGE  260 


YAWING  MOMENT  COEFFICIENT. CYN 


YAWING  MOMENT  COEFFICIENT. CYN 


DATA  bL»  SYrlS'jL  CONFIGURATION  DESCRIPTION 


t AlCOOB  3 
( A1C003  3 
( AlCOIO  ) 


§MSFC  594(IA33J  740TS  (TlPlSlP20n 
MSFC  534tIA33)  740TS  (TIPISIP23JJ 
MSFC  594nA33)  740TS  (T1P1SIP20IJ 


ALf^A  REFERENCE  l^JFOR^^AT  JON 


01%  SHNG 

.000 

SREF 

2S90.0000 

SO-  FT 

ORB  STINS 

S-CBDO 

LR£F 

1290.D00C 

IN. 

ORB  ST1N6 

-5.000 

BREF 

1290.00Crj 

m. 

XMRP 
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m.  XT 
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yawing  moment  coefficient. cyn 


DATA  SET  SYMBOL 
lAlCOOB)  Q 
CA1C003]  n 
tAlCO’.Q)  o 


COt^  I SURAT  I ON  DESCRIPTION 
MSFC  594(1A33)  740TS  tTlP|||P20n 
MSFC  594(IA33)  740TS  (TlPISIP20n 
MSEC  594(IA331  740TS  (T1PISIP20!) 


ALPHA 

ORB  STiNS  .000 
ORB  STING  5.000 
ORB  STING  -5.CM30 


REFERENCE  It^fORMATION 


SREF 
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LREF 
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YAWING  MOMENT  COEFFICIENT. CYN 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
(AIC008J  Q MSEC  594(IA33)  74GTS  {T1P1SIP2QI) 

(AICDD9)  d MSFC  594(IA33]  740TS  ITIP1S1P2QI) 

(AICQIOJ  O MSEC  S94((A33)  740TS  (T1P1S1P201) 


ORB  STING 
ORB  STING 
CRB  STING 


ALR4A 
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-5.000 
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SREF  2690 


information 
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FORCE  COEFFICIENT,  CY 


DATA  SET  symbol  CONFIGURATION  DESCRIPTION 
[AfCOaai  Q MSFC  5S4C  IA33)  740TS  tTlPISIP20U 

AiCOOSJ  □ MSFC  S94nA333  740TS  ITIPIS  P23  ) 

lAlCOlO)  O MSFC  594nA333  740TS  (TIPISIP201) 


ALPHA 

ORB  STtNG  .000 
ORB  STING  5.000 
ORB  STir«fi  -5.000 


REFERENCE 
SREF  2S90 
LREF  1290 
BREF  1290 
KNRP  976 

YMRP 

2MRP  4D0 

scale 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  ALPHA  REFERENCE  INFORMATION 


.AlCOOS)  f 

T MSFC 

594 ( IA33) 

740TS 

(TIPISIP201J 

ORB  STING 

.000 

SREF 

CG90.0000 

SO.  FT 

iAicoos)  r 

1 MSFC 

5341 IA33J 

740TS 

[TIP1S1P201 I 

ORB  STING 

5.000 

LREF 

1290. 0000 

IN. 

IA1COI03  K 

> MSFC 

534I1A33J 

740TS 

(T1PISIP201 ) 

ORB  STING 

-5.000 

BRcF 

1290.0000 

IN. 

XHRP  976-OQDO  IN.  ST 
VKRP  .0000  IN.  YT 
ZMRP  -100.0000  IN.  ZT 
scale  .0040 
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SIDE-FORCE  COEFFICIENT.  CY 


DATA  SET  SYMBOL 
tAtCOOB)  Q 
IA1C009J  □ 
CAICOlO)  O 


CONFIGURATION  DESCRIPTION 
M5FC  S94(IA33)  740TS  (TlPlSlP20n 
MSFC  594(1A331  740TS  (TIP1S1P20 
MSFC  594(IA33)  740TS  1TIP1S1P2011 


ALPHA 

ORB  ST\m  .ODD 
OPe  STING  5*000 
ORB  sting  -5.00) 


REFERENCE  If^FORMATIOt-i 


SREF 

2690.0000 

SO.  FT 
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BREF 
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SIDE-FQRCE  COEFFICIENT.  CY 


DMA  SET  SYMBOL  CONFI6URATIt»4  DESCRIPTION 
(MC008J  Q H5FC  534riA33J  740TS  tTlPlSlP20n 

( A I CD09  1 U DATA  NOT  AVA.I  CABLE 
(AlCniO)  O DATA  NOT  AVAILABLE 


ORB  ST I NS 
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.000 
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-5.000 
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reterence 
SREF  2690 
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DATA  SET  SYMBOL  COt^ IGURaT {•O'l  DESCRIPTION 
fxirnnftl  (H  MSFC  S94(IA33)  740TS  {TIP1SIP20IJ 

i fml  H 594  A331  740TS  ITIPISIP20U 

tMCa?0)  y SsFC  59411A331  740TS  mPlSIP20Il 
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(V  C0I7)  H MSFC  ii4C  A333  740TS  £TlPlSlP20n  FORKED  STING 
tVlCOlB)  y MSFC  S94CIA333  740TS  CTlPlSlP20n  FORKED  STING 


REFERENCE  INFORMATION 
SREF  2690.0000  SO.  FT 

LREF  ’>290.0000  IN. 

BREF  1290.0000  IN. 

XMRP  9'’B.OOOO  IN.  XT 

YMRP  .0000  IN.  YT 

2HRP  400.0000  IN.  ZT 

SCALE  .0040 
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FIG  8 LAUNCH  VEHICLE^FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 
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FOREBODY  PITCHING  MOMENT  CGEFF1CIENT»  CLMF 


FOREBQDY  PITCHINB  MOMENT  COEFFICIENT,  CLMF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

fvirnn?!  O MSFC  534CIA331  740TS  tTIPlSlP20lJ  ORB  STING 
IV1CD171  H MSFC  594CIA33I  74QTS  JTIP1SIP2013  FORKED  STING 
(vlcoisJ  y MSFC  5941 Ia33)  740TS  ITIP1S1P20I)  FORKED  STING 


REFERENCE  IM=ORMATICW 


SREF 

2690.0000 

so.  FT 

LREF 

1290.0D0D 

!N. 

BREF 

1290.0000 

IN. 

XNRP 

976.Q000 

IN.  XT 

YMRP 

.0000 

IN.  YT 

2MRP 

400.0000 

IN.  ZT 

SCALE 

.0040 
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FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  0N  LONGITUDINAL  AERO 
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FGREB0DY  PITCHING  MOMENT  COEFFICIENT.  CLMF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

(V1CD073  Q HSFC  534HA33?  740TS  (TlPlSlP20n  ORe  STING 
(V1C017)  □ MSFC  5S4tlA333  740TS  (TIPIS1P20U  FORKO)  STfJ^ 
[V1C019]  Q MSFC  594nA33)  743TS  tTIPISIP20i3  FORKED  ST  1 M3 


REFERBCE  IKFORMATICM 
SREF  2690  .GOOD  SQ»  FT 


IREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


129I>.OODO 

1290.0000 

976.0000 

.0000 

400.0000 
.0040 


IN. 

fN. 

IN.  XT 
JN.  YT 
IN.  ZT 


imm  iM— fi 

■SBSaB 


sbsb£?ss:bb:bbss:ssbe 

■M— ■— M— M 


9SSSSSt 
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FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 
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FOREBODY  PITCHINO  MOMENT  COEFFICIENT-  CLMF 


DATA  SE-T  SYMBOL 
(V1C007)  Q 

CVIC0I7)  n 

(VIC0I91  Q 


CONFIGURATION  DESCRIPTION 
Mc;pr  SQ4-[IA33)  740TS  IT1P1SIP201J 
Mlprllt  A33)  740TS  mPlSlP20l 
mIfC  594UA33)  740TS  tTlPlSlP20n 


ORB  STING 
FORKED  STING 
FORKED  STING 


reference  INFORMATION 


SREF 

lref 

0REF 

Xt«P 

YMRP 


26^30  .OCOO 

1230.0000 

1290.0000 
976.0000 

-GDOO 


SQ. 

IN. 

IN. 

IN. 

IN. 


FT 


XT 

YT 


! 

i 
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FOREBODY  PITCHING  MOMENT  COEFFICIENT,  CLMF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

rvirnn?]  n mSFC  59'»-t  IA33I  740TS  CTlPlSlP20n  ORB  STING 

IV  CO  17]  H MSFC  594CIA33)  740TS  tTlP1SlP20l) 

V CD  S y MSFE  534CIA33)  740TS  (TlP{SlP20I)  FORKED  STING 


REFERENCE 
SREF  2690 
LREF  1290 
BREF  1290 
XMJ?P  976 
YMRP 

ZMRP  400 
SCALE 


INFORMATION 
.DOOO  SO.  FT 

.0000  IN. 

,0000  IN. 

.0000  IN.  XT 

.0000  IN,  YT 

.0000  IN.  ZT 

.0040 
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FOREBODY  PITCHINB  HOMENT  COEFFICIENT.  CLMF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

(V1C0D7)  n MSFC  S34nA331  740TS  £T|PlSlP20n  CRB  STING 

fV  C0l7)  D MSFC  534UA33J  740TS  {TIPlSlP20n 

CVIC0191  O MSFC  534nA33)  740TS  £TIPISIP2013  FORKED  STING 


REFERENCE  It^ORMATION 


SfSF 

2SS0 .0000 

SO.  FT 

LREF 

1230-0000 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

97S.0000 

IN.  XT 

YHRP 

.0000 

IN.  YT 

ZMRP 

400.0000 

IN.  ZT 

scale 

.0040 

FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 
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FOREB0DY  PITCHING  MOMENT  COEFFICIENT,  CLMF 


DATA  SET  SYMBOL  CONFIGURATtCN  OESCR1PTII5M  REFEREt'flTE  IM^CRMAn{3N 


(VIC007J  C 

) MSFC  594nA333  740TS 

(T1PISIP201> 

JORB  STING 

SREF 

2S90.0000 

SO.  FT 

tVlCOI?^  L 

1 MSFC  594tlA333  740TS 

[T1P1S1P2011 

FORKED  STING 

LREP 

1290.0000 

IN. 

' CVIC019I  < 

1 

> MSFC  594C1A33J  74QTS 

tTlPlSlP20n 

FOILED  STING 

BREF 

1290.0000 

IN. 

XMRP 

97S.OOOO 

IN.  XT 

♦ . 

YMRP 

.GOOD 

IN.  YT 

2WRP 

400.0000 

JN.  ZT 

SCALE 

.0040 

FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 
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F0REBODY  PITCHING  MOMENT  COEFFICIENT.  CLMF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  , 

[VIC007I  Q KSFC  59411A331  740TS  ITjPlSlPMl) 

vlcnr/!  n MS^C  594(1A33I  740TS  CTIPISlP20i)  FORKED  STING 

(VJC019)  V DATA  NOT  AVAILABLE 


REFERENCE  INFORMATION 
SREF  2S90.DOOD  SO.  FT 

LREF  1230.0000  IN. 

BREF  I2S0-00D0  fN. 

XMRP  97S.OOOO  IN.  XT 

ymRP  .0000  IN.  VT 

ZMRP  40D.0D0O  IN.  Z'" 

SCALE  .0040 


IK 


■■■W— Ml 

MSagBi 
IBBSBM 

iiMMMBlHliiliiiH! 


-IS  -12  -8  -4  U 4 

ANGLE  OF  ATTACK.  ALPHA.  DEGREES 
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F0REBGDY  PITCH I NS  MOMENT  COEFFICIENT,  GLMF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

IV1CD07)  O MSFC  594UA331  740TS  (T1PIS1P201)  ORB  STING 

(VICQ17)  □ HSFC  5941  IA33i  740TS  tTlPlSlP20U 

CVICD19I  O MSFC  594CIA33)  740TS  (T1PISIP201)  FORKED  STING 


REFERENCE  IhFORMATION 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZHRP 

SCALE 


2590.0000 

1290.0000 
1290.0000 

97B.0000 
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400.0000 
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SQ.  FT 
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IN.  ZT 


MSBB:BBSBS;SS8!B:a8:SK^ 


■■■■■■■■■■lii! 


■■HHi 


iggaggaaaaassssaagsaiiMB— ■—■■— n 


igaiiiiiiiiiiiiBBaBBBBBBBBBBBBBBBmi 


■aflKiiiiBBBBBBaBflBBBB! 


BBBBBBBiffegjiBBBBBBBBBBBaaa! 


iBBBBBBBBBagaaaiiliiilflBBBBBBflBfl 


iBBBBBBBBBBBBaBiaai|iiliBBBBBBBBfl|nBB 


B^BBBBBBBBBBB! 


Sbbbbbbbbbbbbbbbb 


iiBflflBBBBiBBBBBiBBflBBBBBBBBi&igBBBBBj 
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iBBBBBBBBflBBBBBBggflB 


BBBBBBflBBflBBBBBg! 
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FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 
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FOREBQDY  AXIAL  FORCE  COEFFICIENTr  CAF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
tVlCOD?)  Q MSFG  594nA333  740TS  CTIPISlP20n 

tVlG0l7I  n MSFC  594(1A331  740TS  CTlPlSlP20n 

(VICQ19I  O MSFC  S94UA333  740TS  CTlPISlP20n 


ORB  STING 
FQWED  STING 
FORKED  STING 


REFERENCE  1NF05MAT!C^I 


S?£F 

2S90.0000 

SO. 

FT 

LREF 

1299.0000 

IN. 

SREF 

1290. DOOD 

IN. 

XMRP 

976.0000 

IN. 

XT 

YMRP 

.0000 

IN, 

YT 

2-MRP 

scale 

400.0000 

.0040 

IN. 

2T 

FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  AN  LONGITUDINAL  AERO 
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FOREB0DY  AXIAL  FORCE  COEFFICIENT.  CAF 


DMA  SET  SYMBCK.  CONFIGURATION  DESCRIPTION 

IV1COD7)  Q MSFC  594UA33)  740TS  (TIP1S1P201J  IliJS 

rwirni7i  H MC.Fr  ‘^ct4r  iA331  740TS  [T|PiSlP2Ql>  FORKED  STING 

tvlcais!  8 mIfC  llttlAGa)  740TS  tTlPlSlP20n  FORKED  STING 


REFERENCE 
SREF  2S90 
LREF  1290 
BRD=’  1290 
XNRP  97B 
YMRP 

ZNRP  400 
SCALE 


INFOWATIDN 

.0009  SO.  FT 

.GOOD  IN. 
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.0000  IN.  XT 

.0000  IN.  YT 

.OCKDO  IN.  ZT 
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FIG  8 1 AUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 
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FOREBODY  AXIAL  FORGE  COEFFICIENT.  CAF 


DATA  SET  SYMS0L  CONFI6URAT IGN  DESCRIPTIDN 
fuirnn?!  n MSFC  534UA331  740TS  (TIPIS1P201)  ORB  ST  I 

X rni?!  H MSFC  594  A33  Ws  (T1PISIP2DI  ) FORKED  ST  WG 

(vlrolai  S ire  i4l!A33)  740TS  tTIPlSlPSD!)  FORKED  STING 


REFERENCE  IJ'FORMATION 


2690.13000 

1290.0000 

1290.0000 

976.0000 
.0000 

400.0000 
.0040 


SO.  FT 
IN. 

IN, 

m.  XT 
IN.  YT 
IN. 
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FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 
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F0REBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


DATA  SET  SY^B0L  CONFIGURATION  DESCRIPTION 

CVlca07I  Q MS=-C  594{IA33)  740TS  tT!PlSlP20n  ^ 11!^^ 
[VIC017J  M Msrc  594UA33)  740TS  CTIP1SJP201)  FORKED  STING 
CvlcOlSI  y MSFC  594(!A33)  740TS  CTIP1S1P20U  FORKED  STING 


REFERENCE 
SPEF  2S90 
LREF  1290 
0REF  1290 
xf;rp  97B 
YMRP 

ZNR?  400 
SCALE 


informat  ion 
.0000  SO.  FT 

.0000  !N. 

.0000  IN. 

.0000  IN.  XT 

.0000  IN.  YT 

.0000  IN.  ZT 

.0040 


■— iml 
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FOREB0DY  AXIAL  FORCE  COEFFICIENTp  CAP 


FGREB0DY  AXIAL  FORCE  COEFFICIENT,  CAF 


"''asa 


E2ATA  SET  SYMBOL  CONP IGURATIGN  CJESCRIPTION 
(VIC007)  Q MSFC  534tlA33)  740TS  (T}PlSlP20n 


(V1C0I7) 

tVICOIS) 


MSFC  594(5A33)  740TS  tTlPlS!P201J  IHt’S 

MSFC  594UA33S  740TS  lTlPlSlP2an  FORKED  STING 


REFERENCE  lAFORMATION 
SREF  2S9O«000g  SO.  FT 

LREF  1290,0000  N. 

BREF  1290.0000  IN. 

XMRP  97s.ggra  in. 

YMRP  .0000  IN.  n 

ZMRP  400.0000  IN.  ZT 

SCALE  .0040 


FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 
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FOREBODY  AXIAL  FORCE  COEFFICIENT,  CAF 


DATA  SET  SYHBCL  CONTIGURATION  DESCRIPTION 

{VIC007J  Q H5FC  594tlA331  740TS  tTlPlSlP20n  ^ ©?B  STIfg 
IVICOI73  M HSFC  S94nA33)  740TS  {T1P1S1P20U  SHJS 
(V1C019)  V MSFC  594(1A33)  740TS  (TIPISIP2QI)  FORKED  STING 


RB^EI^NCE  IM^a?MATltta 

SREF 

2630.0000 

SQ. 

FT 

LREF 

12SQ.0000 

IN. 

BREF 

1230.0000 

IN. 

XHRP 

976.0000 

IN. 

XT 

YHRP 

.0000 

IN. 

YT 

ZMRP 

400.0000 

IN. 

ZT 

SCALE 
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FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 


CGDMACH  = 1 .96 


PAGE  332 


FOREBODY  AXIAL  FORCE  COEFFICIENT,  CAF 


DATA  SET  SVMBGL  COt^iaiRATlON  OESCRIPTrCSN 

1VICCQ71  n HSFC  534C1A33)  740TS  (TlPIStP20n  ^ ORB  ST[JC 
(\f  C0l7J  □ MSFC  594(^A33)  740TS  (TIPlSlP20n  FORKED  STING 
(VIC019)  O DATA  NOT  AVA{LAa,E 


REFERENCE.  INFORMATION 
SREF  2690.0000  SO.  FT 


LREF 

8REF 

XMRP 

YMRP 

Zt^P 

SCALE 


1290.0000 
12SO.OGOQ 
976 .COCO 
.0000 
400.0000 
.0040 


m. 

IN.  ^ 
IN.  XT 
IN.  YT 
IN.  ZT 
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FOREB0DY  AXIAL  FORCE  COEFFICIENT,  CAP 


FORCE  COEFFICiENTS-CABT 


DATA  SET  SYMBOL  COr'FlGURATlON  DESCRIPTION 
(VIC007  3 Q MSEC  594nA33  ) 740TS  ITjPlSlP^n  _ 

tVlCOl7l  n MSFC  S34nA331  740TS  IT  PIS  P2011  |I 

tVlCOlBl  O MSFC  594tlA33)  740TS  (T1P1S1P20I 1 FORKED  ST INQ 


reference 

SREF  2B90 
LREF  1290 
BREF  1 290 

XMRP  975 

YNTRP 

ZMRP  400 

SCALE 


INFORMATION 
.0000  SO.  FT 

.0000  IN. 

.0000  IN. 

.0000  IN.  XT 

.0000  IN.  YT 

.0000  IN.  ZT 

.0040- 
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FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 
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SUM  OF  the  0RB»  ET  AND  SR8  BASE  AXIAL  FORCE  GOEFFICIENTS»CABT 


DATA  SET  SYMBCa.  CONFIGURATION  DESCfNPTION 

fuirnn71  H MSFC  534I1A33)  740TS  {T1P1S1P20IJ  ORB  STjN^ 

fVlC017J  li  MSFC  594(  IA33)  74D"^S  [T1P1SIP201)  FORKED  STING 

tvISlBl  y MSFC  Mlnsiii  7A0TS  CTlPlSlP20n  FORKED  STING 


RtFERENCE 


!NF©?HAT|CN 

l.oooa  so.  FT 
l.oaoo  !N. 

LOQDD  !N. 
LOOOO  !N.  XT 
.0002  IN. 
J.OCOO  IN.  ZT 
.0040 


IHillil 
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bbbbbbbbbbbbbbbbbbbi 
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FOREBODY  PITCHING  MOMENT  COEFFICIENT.  CLMF 


FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  0N  LONGITUDINAL  AERO 
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SUM  OF  THE  ORB,  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS, CABT 


DATA  SET  SYMBOL  CONFieURATION  DESCRIPTION  r.t»  ctik« 

R !Sl!  74ot1  inPil  ™ 

SXlSlsl  9 :1fC  lit!  IaII!  vSI  St1Rs1p20I1  FORKED  srih« 


REFERENCE 

SREF  7530 

LREF  >290 

BREF  1290 

m-IRP  97S 

YMR}^ 

ZMRP  400 

SCALE 


information 
,0000  50.  FT 

.0000  IN. 

.0000  IN. 

.0000  IN.  XT 

.0000  IN.  YT 

.0000  IN.  zt 
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FOREBODY  PITCHING  MOMENT  COEFFICIENT,  CLHF 


FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  QN  LONGITUDINAL  AERO 
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SUM  OF  'HE  ORB.  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS. CABT 


DATA  SET  SYMBOL 

tvicoo?}  Q 
CVIC0I7)  u 
(VIC0S9)  <> 


COr^IGURATlCJN  DESCRIPTION 
HSFC  594(IA33)  740TS 
MSFC  594nA33)  740TS  | 

MSFc  sa-tnAsaj  740ts  mPisiP20U 


STING 
FORKED  STING 
FORKED  STING 


REFERENCE 
SREF  2G90 

LREF  USO 

BREF  1290 

XI-'Rfs  976 

YMR'’ 

ZMRP  400 

SCALE 


lt>«^CRMATION 


.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0040 


SO-  FT 
IN. 

IN. 

IN.  >^T 
IN.  VT 
IN.  ZT 
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COEFFICIENTS, CABT 


DATA  SET  SYMBOL  CCNFlGURATiaN  DESCRIPTION 

(VIC007)  O M5FC  594C1A33)  740TS  (TlPtSlP20n  ORB  STING 
fV!CD171  H NSFC  594C1A331  740TS  (TIPTSIP2D13  FORK&D  STING 
(vlcols)  y MSFC  594(1A33]  740TS  (T1PISIP201I  FORKED  STING 


REFERENCE 
SREF  2SS0 


INFORMATION 

I. COOO  SO.  FT 

J. COOO  IN. 

J.OOOO  IN. 

>.0000  IN.  XT 

,0000  IN,  YT 

1.0000  IN.  2T 

.0040 


™iiHnsni 

isssBs^iKssUiBSBSssiissL 

IBKSibBSMBMHE 


8:Bsaaai 
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FOREBODY  PITCHING  MOMENT  COEFFICIENT,  CLMF 

FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  QN  LONGITUDINAL  AERO 
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EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENT^  CABE 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

fAICDO?)  Pi  MSFC  594(!A33)  740TS  ITIP1S1P201)  ORB  STING 

0 S?7  H MSFC  594  A33  740TS  ITIP1S1P20I)  FORKED  STING 

\l\co\s\  y MSFC  5941 IA33J  740TS  [TIPIS1P20D  FORKED  STING 


reference  INFORMATION 


2G90.0000 

1290.0000 

1290.0000 

976.0000 

.0000 

400.0000 
.0040 


SO.  FT 
IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  2T 


iSSSSO 
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EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENT,  CABE 


EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENT,  CABE 


SET 
( AJCOD7  ) 
( V1C017  ) 
I AIC019  ) 


IS! 


illi 


■■sa&i 


IM—M— 

!■■■■ 

■■■■ 

!■■■■ 

!■■■■ 
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EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENT,  CABE 


DAT.»  SET  SYM80L 
CMCOO/)  Q 
IVICD17J  n 
(A1C019)  O 


CONFIGURATSON  DESCRIPTION 

MSFC  S94nA33}  740TS 

m«;FC  534tIA33)  740TS  [TlPtSiP20n 

KIfC  534(1X33  ) 740TS  (TIPISIP20n 


ORB  STiNG 
FORKED  STING 
FORKED  STING 


R£FERE^C£ 

2SS0.0CO3 
1 290. CHOC 
12SO.OCCHD 
9>7G.0C00 
.CDOO 
4DO/JD0O 
.0040 


SREF 

lref 

BREF 

XMR® 

ymrp 

’MRP 

SCALE 


SO. 

IN. 

IN. 

IN. 

IN. 

!N. 


FT 


xf 

V* 


EXTERNAL  TANK  BASE  AXIAL  F0RCE  COEFFICIENT^  CABE 


j. . I** 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
fAirnn7>  O MSFC  594C1A331  740TS  (TIPISIP20I1 

vlc0?7)  H MSFC  lit  IA33  ) 740TS  CT1P1S1P201) 

(AlCOiSl  Q DATA  NOT  AVAILABLE 


ORB  STING 
FORKED  STING 


reference  INFt^ATIffl^ 


SREF 

lref 

BRcF 

XHRP 

YHRP 

ZMRP 

SCALE 


2G9D.OOOO 

1290.0000 

1290.0000 

976 .0000 

.0000 

400.0000 
.0040 


SO.  ‘FT 

!N. 

IN- 
IN. XT 
IN.  YT 
IN-  ZT 


FIG  3 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 
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EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENT.  CASE 


dftTA  SET  SYMH3L  CONFIGURATION  DESCRIPTION 

fftirnn?!  O MSFC  S941IA333  740TS  {TJPISIP20U 

(VICD17)  M MSFC  5941 IA33I  74QTS  (TIP1SIP201)  FCRKEO  STING 

(MCOISI  y MSFC  5I4I1A33)  740TS  tTJPlSlP20U  FORKED  STING 


REFERENCE 
SREF  2S90 

LREF  1290 

BREF  1290 

XWP  376 

YMRP 

7KRP  400 

scale 


information 
,0000  so.  FT 

.0000  IN. 

,0000  IN, 

.0000  IN.  XT 

,0000  IN.  YT 

.0000  IN.  ZT 

.0040 


i I niiiiiiiiiiiiiiiii 
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ANGLE  OF  ATTACK,  ALPHA,  DEGREES 

FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 
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COEFFICIENT.  CABS 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

fAvrnn-7  1 O M«?PC  S94tIA331  740TS  ITIPISIP20IJ  ORB  STING 

O c0?7  □ MsS  594(1X33!  740TS  ITlPlSlP20n  PgRKEO  |T 

CMC^g!  O MSFC  594(  IA33)  740TS  IT1PIS1P201J  FORKED  STING 


REFERENCE 
SREF  2690 
LREF  1290 
BREF  1290 
XMRP  976 

YMRP 

ZKRP  400 

scale 


iryfORHATIDN 

loooo  so.  ft 

1.0000  IN. 

LOOOO  IN. 

1.0000  IN.  XT 

.0000  IN.  YT 

J.OOOO  IN.  IT 

.0040 


MBbEMb— 
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ANGLE^GF  ATTACK.  ALPHA.  DEGREES 
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SRB  BASE  AXIAL  FORCE  COEFFICIENT.  CABS 


DATA  SET  SYMBOL 
[A1C007)  Q 
(V1C0I71  □ 

{A1C0191  Q 


CONFlGLff^ATION  KSCRIPTfON 
MSFC  534(IA33}  740TS  -TJPUlP^On 
M5FC  594nA33  ) 740TS  (TIP1S1P201) 
RsFC  594(1  A33)  740TS  (T1PIS1P20U 


ORB  STINS 
FORKED  STING 
FORKED  STING 


reference  HvFORMATICN 


SREF 

LREF 

BREF 

XMRP 

YMRP 

2MRP 

SC^LE 


2690.0000 

1290.0000 
1290.0000 

976.0000 

.0000 

4DO.OODO 

.0040 


SO.  F^ 
IN. 

m. 

IN.  XT 
IN'.  YT 
IN. 


FIG  8 LAUNCH 

CBDMACH  = 
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SRB  BASE  AXIAL  FORCE  COEFFICIENT.  CABS 


DMA  SET  SYMBOL 
CAIC007)  Q 

cvicot?)  n 

(AIC019)  O 


CONFIGURATION  DESCRlPTiON 
M5FC  534nA331  740TS  lTlPlSlP20n 
MSFC  534CIA33J  740TS  [TipiSlP20i) 
MSFC  594CIA33)  740TS  (TIP151P201) 


ORB  STING 
FORKED  STING 
FORKED  STING 


REFERENCE  INFORMATION 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

scale 


2690.0000 
I oian  nnnn 

1290.0000 
97G.0000 

,0000 

400.0000 

.0040 


SO.  FT 
in! 

IN.  XT 
IN.  YT 
IN.  2T 


FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 
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SRB  BASE  AXIAL  F0RCE  COEFFICIENT.  CABS 


SATA  SET  SYMSDL  CONF 1 6URAT I ON  DESCRIPTION 

fAICOOTl  Q MSFC  594UA33J  740TS  ITIPIS1P20!) 

IVIC017J  □ data  NOT  AVAILABLE 

IA1CQ19)  O DATA  not  AVAILABLE 


0R8  STING 


REFERENCE  INFCRT-IAT  ION 
!EF  2690.CHD00  SO.  F 

lEF  1290. OOQO  IN. 

lEF  1290.0000  IN. 

1RP  976.0000  IN.  5 

^RP  .0000  !N.  ' 

'RP  400-0000  IN.  : 

:ale  .0040 


IBiBISaBffi 


SBSia 


[■■■■HI 

[■■■■iii 
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FIG  8 I 

CDJMACH 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 
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SRB  BASE  AXIAL  FORCE  COEFFICIENT.  CABS 


data  set  symbol 

IAIC007)  Q 
tVJCQl?)  U 
IA1C019J  O 


CONFI6URATICW  ASCRIPTION 
MC.pr  =;q4riA331  740TS  (T1PISIP201) 
MC^r  sIa  A33  740TS  mPlSlP20n 
RIfC  lltc'Jil!  7«TS  (TIP1S1P2C1U 


ORB  STING 
FORKED  STING 

forked  sting 


reference  INFCRMATION 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


2690. DODO 
1290.0000 
1290.0000 

976.0000 

.0000 

400.0000 
.0040 


SO. 

IN. 

IN. 

IN. 

IN. 

IN. 


FT 


XT 

YT 

ZT 


SRB  BASE  AXIAL  FORCE  COEFFICIENTp  CABS 


data  set  symbol 

[AICG07  1 Q 
IViCOlVl  □ 
(AIC019J  O 


CCt^ieURATIt3N  description 
MSEC  594nA33)  74DTS  tTtPlSlPMl) 
MSFC  594I1A331  740TS  (TIPisiP20|j 
M^G  594(IA330  740TS  ITlPlSIP20n 


t3RB  STll'ffi 
FORKED  STING 
FORKED  STING 


reterence  information 


SREF 

LREF 

BR£P 

XMRP 

YMRP 

2«^RP 

SCALE 


2690. OODO 
1230.0000 
1230.0000 
975 .0000 
.0000 
400.0300 
.0040 


SO.  FT 
IN. 

;n. 

IN.  -XT 
!N.  YT 

IN.  Z' 


FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  0N  LONGITUDINAL  AERO 


PAGE  3S8 


CnMACH  = 1.25 


SRB  BASE  AXIAL  FORCE  COEFFICIENT»  CABS 


DATA  SET  SYMBOL 
(A1C007)  Q 
(VIC0171  □ 

IAIC019)  O 


CONFIGURATION  DESCRIPTION 
MSFC  5S4(IA33)  740TS  CTIPISIP201J 
MSFC  594nA331  740TS  tTlPlSlP20  J 
MSFC  5941IA33)  740TS  (TIP1SIP2Q1) 


ORB  STING 
FC«KED  STING 
FORKED  STING 


REFERENCE  INFORMATION 


SREF 

2690. GOOD 

SO.  FT 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

S7S.OOOO 

IN.  XT 

YMRP 

.0000 

IN  YT 

ZMRP 

400.0000 

IN.  2T 

SCALE 

.0040 

SRB  BASE  AXIAL  FORCE  COEFFICIENT,  CABS 


riATA  ^FT  SYMK3L  COI^ I 1 ON  DESCRIPTlt^ 

SJilFS?!  R RiFlllliXii  ?4oTI  fsI  ItinI 

[MCalsi  8 mIfC  lit'lAii!  740^1  ‘Tlpism20  FORKED  STIffi 


reference  INr'C.RMATIl^'l 
SREF  2S90.0000  SO.  FT 

LREF  1?90.000Q  in. 

BREF  1290.0000  IN. 

XMRP  976.0CD0  IN.  XT 

Yf’RP  .0000  ?N.  VT 

7MRP  400.0QOO  IN.  Zf 

scale  .0040 
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ANGLE *^0F  ATTACK.  ALPHA.  DEGREES 

FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 
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SRB  BASE  AXIAL  FORCE  COEFFICIENT,  CABS 


DATA  SET  SYMBOL 
IAIC007)  Q 
IVIC0I7)  □ 
lAlCOlSl  O 


CONFIGURATION  DESCRIPTION 
MSFC  594UA33)  740TS  fTIPlSIP^ll 
MSFC  594nA33)  740TS  {TJP1SIP201) 
DATA  NOT  AVAILABLE 


ORB  STING 
FORKED  STING 


reference  INFORMATION 


SREF 

LREF 

BREF 

YMRP 


ZMRP 

SCALE 


2690.0000 

1290.0000 

1290.0000 

975.0000 

.0000 

400.0000 
.0040 


SO.  FT 
IN. 

IN. 

m.  XT 
IN.  YT 
IN.  ZT 


FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 
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SRB  BASE  AXIAL  FORCE  COEFFICIENT,  CABS 


FfEFERTNCE  tNFORMATICTV 
SRFF  2690.0000  SO.  FT 

LREF  1290.0000  IN. 

8REF  1290.0000  IN. 

XNRP  97B.0000  IN.  XT 

'(MRc  .0000  [N.  rr 

ZhRf--  400.0000  IN.  2T 

scale  .0040 


DATA  SET  SYMSQL  CONFIGURATION  DESCRIPTION 

IA1C007)  Q HSFC  594nA33J  740TS  IT1PISIP20!}  ORB  STING 
tVlC0171  n MSFC  594UA33)  740TS  IT1PISIP20!)  FtmEO  STING 
IA1C0193  O MSFC  5941 IA333  740TS  ITlPlSlP20n  FORKED  STING 


FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  8N  LONGITUDINAL  AERR 
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ORB I TER  BASE  AXIAL  FORCE  COEFFICIENT. CABO 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

(VICO??!  0 mIfc  li^nAiiS  740t1  CT^  rSnlTlNB 

(A1C019)  O MSFC  594(IA33)  740TS  [TlPlSlP20n  FORKED  STING 


REFERENCE 
SREF  2S3D 


INFORMATION 
1.0000  SO.  FT 

1.0000  IN. 

1.0000  IN, 

1.0000  IN.  XT 

.0000  IN.  YT 

1.0000  IN.  2T 

.0040 


HHP- 


■■■■■iiiiiiiii!!! 


■niBHPBBBP 


■■■■■■■■■■— ■■■■! 


aHHHiiii 


annniiiii 


lB8Ma^g.aai8M888H8a 


ANGLE ^OF  ATTACK.  ALPHA.  DEGREES 


FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 
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ORBITER  BASE  AXIAL  FORCE  COEFF ICIENT . CABO 


OREHTER  BASE  AXIAL  FORCE  COEFFICIENT.  CABO 


I 


DATA  SET  SYMBOL  COf^ I GURAT I ON  DESCRIPTION  REFERENCE  INFORMATION 


IA1C0D7)  r 

3 MSFC 

594UA331 

740TS 

(T1PISIP2CH) 

QF^  STING 

SREF 

2690.0000 

SO.  FT 

IV1C017J  L 

1 MSFC 

594(IA33] 

740TS 

tTlPISIP201 ) 

FORKED  STING 

LREF 

1290.0000 

IN. 

(A1C019)  < 

> MSFC 

594(1A333 

74QTS 

(T1PISIP20I ] 

FORKED  STING 

BREF 

1290.0000 

IN. 

XMRP 

976.0000 

IN.  XT 

YMRP 

.0000 

IN.  YT 

ZMRP 

4ra.oooo 

m.  ZT 

SCALE 

.0040 

8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 
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CDEFFICIENTrCABO 


DATA  SET  SYMBOL  CONFIGURATION  CESCRIPTION 
{AICOU7  1 Q MSFC  594nA333  740TS  (TiPlSlP20n 
(V1C017)  rj  DATA  NOT  AVAILABLE 

{AIC019)  O DATA  NOT  AVAILABLE 


REFEREI^CE  If^OWiATieN 


STING 


2690.0000 

1290.0000 
1290.0000 

976.0000 

.0000 

•100.0000 

.0040 


SO.  FT 
IN. 

IN. 

IN.  YT 
IN.  yT 
IN.  ZT 


m\ 


i88888m888™™ 


12  ~8  -4  u H 

ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 
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ORB I TER  BASE  AXIAL  FORCE  COEFFICIENT. CABO 


DATA  SET  SYMBOL  CCWFIGURATJON  DESCRIPTION 

(AIC007J  Q MSFC  594(1A331  740TS  ITIPISIP^I)  |I  Kr 

V cm?  □ MSFC  594(1A33)  740TS  (TlPinP20I  FORKED  ST  NS 

Sa  co  9 O MSFC  594(IA33)  74OTS  (TlPlSlP20n  FORKED  STING 


reference  INFORMATION 
SREF  2690.0000  SO.  FT 


1290.0000 
1 290. DODD 

976.0000 

.0000 

400.0000 
.0040 


IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  ZT 


ma^gBSmBOm 


'IIHHI  III. 


"‘MIlBIllilllM 


!!■■■■■■■■■■■■■■ 


-8  -4  U R 

ANGLE  OF  ATTACK.  ALPHA.  DEGREES 
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FORCE  COEFFICIENT. CABO 
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ORB I TER  BASE  AXIAL  FORCE  COEFFICIENT. CABO 


DATA  SET  SYt«OL  CC3(^I6URATI(3N  DESCRIPTION 

CAIC007)  Q MSFC  594(IA33)  740TS  (T1P1SIP201)  ORB  STIN6 
CV1C017)  □ MSFC  594(IA33]  740TS  ITIP1S1P201)  FORKED  STIN5 
(AlCOtS)  <3  MSFC  594(1A33)  740TS  (T1PISIP20I)  FORKED  STING 


REFERENCE  IW^CRMATION 


-.02-h 

- -03|i^ 

“20 


SREF 

2890.0000 

SO. 

FT 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

976.0000 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

ZMRP 

400.0000 

IN. 

ZT 

SCALE 

.0040 
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ANGLE  OF  ATTACK.  ALPHA.  DEGREES 
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ORBITER  BASE  AXIAL  FORCE  COEFFICIENT, CABO 


DATA  SET  SYMBOL 
(A1CCXJ7}  Q 
(V1C0J71  □ 

(A1C019)  O 


C0NFI6URATKM  DESCRIPTION 
MSEC  594UA33}  740TS  (TlPISIP2an 
MSEC  594(IA33)  740T3  tTlPlSlP20I) 
MSEC  594(IA33)  740TS  (TIPISIP20U 


ORB  STING 
FORKED  STING 
FORKED  STING 


REFEPS>CE  iNEOro-JvTICN 


SREF 

2S90.CXXI0 

SQ. 

FT 

LREF 

J290.IXD0 

IN. 

BREE 

J230.C5000 

IN. 

XMRP 

976.0000 

IN, 

XT 

YMRP 

.0000 

IN. 

YT 

ZMRP 

400.0000 

IN. 

ZT 

SCALE 

.0040 

FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 
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ORBITER  BASE  AXIAL  FORCE  COEFF I CIENT, CABO 


DMA  SET  SYMBOL  CC3NFIGURATION  DESCRIPTIOM 
rAirnrni  O MSFC  594(  IA333  740TS  (TlPlSlP20n 

tvlcOIT)  H MSFC  14iIa331  74BTS  (T1P1S1P20I1 

(AIC019)  O data  not  AVAIL/BLE 


ORB  STING 
FORKED  STING 


reference  INFORHATIISN 
SREF  2G90.0000  FT 


1290.0000 

1290.0000 

97B.OOOO 

.0000 

400.0000 

.0040 


•IN. 

IN. 

IN.  XT 
IN.  VT 
IN.  ZT 


IHI 


laiiM— ■■■■! 


IBBiniiiiii! 


ANGLE *^0F  ATTACK.  ALPHA.  DEGREES 


Fin  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO  ^ 


ORBITER  BASE  AXIAL  FORCE  COEFFICIENT^ CABO 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTICW 
(AICOQ7)  Q MSFC  594(IA33)  740TS  tTlPlSlP2gn  Ogg 

v cmv)  M MSFC  594UA33)  740TS  CT1P1S1P20I1  |I 

^ICDIS)  O MSFC  594UA33J  740TS  (TIP1S1P20U  FORKED  ST  I ^S 


REFERENCE 
Sf^F  2690 


ir«^t3RMAT!OJ 
.0000  SO-  FT 

.0000  fN. 

.OCOQ  IN. 

.0000  IN.  XT 

.0000  IN.  YT 

.0000  IN.  ZT 

.0040 


iSgEESSiSBMEiMMp 

HBMB 


'■■55BS9 

■■■■MB 

■■■■■■■I 

wpamMi 


iSaSMSSSSaSggggiii^^^MM^^WMHHii 


IIMMMB 


-12  -8  -4  U ^ 

ANGLE  OF  ATTACK,  ALPHA.  DEGREES 


FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 


C JIMACH 


4.96 
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FOREBODY  AXIAL  FORCE  COEFFICIENT,  CAF 


OATA  SET  SYt-eOL 
CVIC007)  Q 
(V1C017)  □ 

(VIC019)  Q 


CONFIGURATION  DESCRIPTION 
MSFC  594nA33]  740TS  tTIPlSjPMlI 
MSFC  594CIA333  740TS  ITIPISIFiQU 
MSFC  594CIA333  740TS  ITlP!SIP20n 


CRB  STING 
FCRKEO  STING 
FORKED  STING 


reference 
SREF  2G90 
LREF  1290 
BREF  1290 
XMRP  976 
YMRP 

ZMRP  400 
SCALE 


INFI^HATION 


.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0040 


so.  FT 

IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  ZT 


FOREBODY  AXIAL  FORCE  COEFFICIEN'i  • CAP 


DATA  SET  SY»«OL  Cffi'nGU?ATI  W DESCRIPTION 
(V1C007)  Q MSFC  534tlA33)  740TS  {TIP1S1P201] 
(WIC017)  n MSFC  S34HA33)  74QTS  tTlPlSlP20n 
CVIC019)  MSFC  594(IA33  ) 740TS  ITlPlSIP20n 


REFERENCE  jAfC5RMATSCN 


CRB  STING 

SREF 

:S90.0D00 

SO. 

fry 

FORKED  STING 

LREF 

1290.0000 

IN. 

FORKED  ST  ING 

BREF 

I29D.COOO 

IN. 

XT 

XMRP 

976.0000 

IN. 

VNRP 

.0000 

IN. 

YT 

ZHR^ 

scale 

400.0000 

.0040 

[N. 

2T 

MACH  NUMBER 


FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 

CBD ALPHA  = -8.00  PAGE  384 


FOREBODY  AXIAL  FORCE  COEFFICIENT,  CAF 


DATA  SET  SYrSOL 
{VIC007J  Q 

[VIC017  1 n 

{V1C019)  Q 


CONFIGURATiag  DESCRIPTION 
MSFC  S94CIA33)  740TS  ITlPlSiP20n 
M5FC  594{IA33  ) 740TS  lTlPlSlP20n 
MSFC  5iK(IA33)  740TS  tTIPlSlP2ai) 


OR8  STING 
FORKED  STING 
FORKED  STING 


REFERENCE  INFORMATION 


SREF 

2690.0000 

SO.  FT 

LREF 

1290.0000 

IN. 

GREF 

1290.0000 

IN. 

xr?RP 

976.0000 

IN.  XT 

YMRP 

■ .0000 

IN.  YT 

ZMRP 

400.0DOD 

IN.  ZT 

SCALE 

.0040 

FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 

tC3AL;'HA  ^ *6.00  385 


■HI 
l■i■l 
Min 


l9flBBBflBBBBBSB!SBl 


pBBBBBBBBBS^aBBBBBBBBBBBBBBBBBBBI 

lBBBBBBBBBIS!«BU|BBBBBBBBBBBBiBBBBBI 

IBBBBBBBBBBISiflBBBBflBBBBBBBBBBBBBI 

IBBBBBBB^BBBpBBBBiBBBBBBBBBgBBBI 


^J-<X 


F0REBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
(V1C007)  Q MSFC  591(1  A331  740TS  (TIPlSIP20n 

(W1C017)  n MSFC  534nA333  740TS  CTIPISIP20!) 

(V1C019)  <?  MSFC  594(IA33)  74QTS  (TIPIS1P201) 


ORS  STING 
FORKED  STING 
FORKED  STING 


REFERENCE 
SREF  2SSO 
LREF  J29Q 
BRFF  1290 
XMRP  97S 
YMRP 

2MRP  400 
SCALE 


INFORMATION 
.0000  SO.  FT 

.0000  IN. 

.0000  IN. 

.0000  IN.  XT 

.0000  IN.  YT 

.0000  IN.  ZT 


!■■■■ 


■■■■illipagg 

““HUiagiiEtSBB! 

\mmm\ 

immsi 

imtiiniil 

Hlfll 

upri 

\mn\ 

liii 


MBmBWBsaBial 


MACH  NUMBER 


FIG  G LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 


CE} ALPHA  = -2.00 


PAGE 


FOREB0DY  AXIAL  FORCE  COEFFICIENT*  CAP 


[ 


DATA  SET  SYMBOL 
(VICGQ7)  Q 
(VIC0I7)  □ 
CV1COI9)  ^ 


CO'JFIGURATrON  DESCRIPTION 
MSFC  594UA33)  740TS  {T1P1SIP20U 
MSFE  534(IA333  740TS  t<lPlS|P20l3 
MSFC  5S4UA33  ) 740TS  mPlS!P20U 


ORB  STING 
FORKED  STING 
FORKED  STING 


REFERENCE  INFORMAT ICW 


SREF 

2SS0.0000 

SO. 

FT 

LR£F 

12SO.ODOO 

IN. 

BREF 

1290,0000 

IN, 

XT 

XMRP 

97S.C000 

IN. 

YMRP 

.0000 

IN. 

YT 

ZMRP 

SCALE 

400.0000 

.0040 

IN, 

ZT 

•i 


) 


i;. 


t 

5 


\ 


J 


FOREBODY  AXIAL  FORCE  COEFFICIENT,  CAP 


FQREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

fWlCOQTl  O MSFC  S94IIA333  740TS  ITIPISIP201)  0R5  SX^^S 
fu  rni71  H MSFC  5941  A33)  740TS  mPlSIP201)  FORKED  ST Ih© 
(ViSiS)  y MSFC  594UA33]  740TS  (TIP1S1P20I)  FORKED  STING 


REFERENCE 
SREF  2G9Q 
LREF  1290 
BREF  1290 
XMRP  97K 
YMRP 

2HRP  400 
SCALE 


information 


.0000 

.0000 

.OQOO 

.nnnn 

.0000 

.0000 

,0040 


SQ.  FT 
IN. 

IN. 

IN.  X r 

IN.  YT 
IN.  ZT 


FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 


CH3ALPHA  = 4.00 


PAGE  390 


1.:.  / 


FOREBODY  AXIAL  FORCE  COEFFICIENT*  CAF 


FOREBODY  AXIAL  FORCE  COEFFICIENT,  CAF 


DMA  5£T  SYMBOL  CONFI6URATICN  DESCRIPTION 

(WJC007)  Q MSFC  594NA33  ) 740TS  CTIPlSlP20n 

iv  C0171  M M^C  594nA33)  740TS  ITlPlSlP^n 

IV1C019)  Q MSFC  59<inA33)  74CTS  mPlSlP20l)  FC«KED  STING 


REFERENCE  INFO^TION 
SREF  2890.0000  S3.  FT 

LREF  1230.0000  IN. 

BREF  1230,0000  IN. 

XMRP  97S.C0Q0  IN.  XT 

YMRP  .0000  IN.  YT 

2MRP  400.0000  IN.  2T 

SCALE  .0040 


i HK  UK  Hill  ^Nil 


l—■■— ■—■■■■■— WilMB 


BIBS 


li 


liBBaaBBaBaBBaasaBwiiMM 


BSBSBBBIBBIS 


Bsa 


aBBSSBBBBBBB 


___aaaBaaBaaaaaBS 

rafiHiasiasaaaBaBBaBaM 


iBia 


-I  0 1-2  3 4 b b 

MACH  NUMBER 

FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  0N  LONGITUDINAL  AERO 

CJ)ALPHA  = 8.00 


SUM  OF  THE  ORB.  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS.  CABT 


OATA  SET  SYMBOL  CCH^  I SURAT } ON  DESCRIPTION 

liii  g iililliliiii 


reference  INFOf^TIOM 
SREF  2690.0000  SO.  FT 


LREF 

BREF 

XHRP 

YMRP 

ZMRP 

SCALE 


1290.0000 

1290.0000 

976.0000 
.0000 

400.0000 
.0040 


IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  ZT 


liiHniiiiiii 


'sEsan^iiiii 


mmmmmmum 


[■■■■■■I 

Sw 


iiiiiiin 


MACH  NUMBER 


FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 


CA>ALPHA  - -10.00 


PAGE 


SUM  0F  THE  mSf  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICTENTS»CABT 


DATA  SETSYMBBL  CONFIGURATION  DESCRIPTION 

tytCOOTJ  Q MSEC  59-'inA331  740TS  ITIP1S1P20U  ORB  ST!M3 
(WIC0I7J  U MSFC  594T1A33)  740TS  ITlPlSlP2eU  FOR»^  STINB 
(V1C019I  O MSEC  594UA33  ) 740TS  (TIPlSlP20n  FORKED  STING 


REFEREfCE  INFORMATION 
SREF  2690.0000  SO.  FT 

LREF  1290.0000  IN. 

BREF  1290-0000  IN. 

XHRP  976.0000  IN.  XT 

YKRP  .0000  IN,  YT 

ZMRP  400.0000  IN.  2T 

SCALE  .0040 


IHIHiil 


IHHiliHWiHlillNHHIiHiiijiiWiHHiiiiHii 


aMMmaaiBB:aai 


laiBBHiHHl 


MACH  NUMBER 

FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  0N  LONGITUDINAL  AERO 

CB5ALPHA  = -8.00 


PAGE 


SUM  QF  THE  ORB.  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS. CABT 


DATA  SET  SY^CCSL  COf^lSURATlCN  DESCRlPTItJN 

iiil  § Iliill  II  lliliii 


RcFERE^)CE  I!'«=’0RMAT!eN 


SREF 

LREF 

BREF 

X^RP 

YMRP 

ZHRP 

scale 


2S90.C3000 

1290.0000 

1290.00GO 

976.0000 

.0000 

400.00C30 

.0040 


50.  FT 
«N. 

IN. 

IN.  XT 
IN.  YT 


■HHaaH 


iiaEiiiiliiiwSBSlBii' 


■saBUBBBBSSB 


BSBSSSiMBSiMMg^ 


“BBsraiis::""™™ 
iaaBgff^kssBBBHa 

— ™^WHni 


SBsmBaaasBaaaBa^" 


iliiuHBBii 

JBSnSHB 


i J 

MACH  NUMBER 


FIS  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 


CC I ALPHA 


-6.00 


SUM  OF  THE  ORB.  ET  AMD  SRB  BASE  AXIAL  FORCE'  COEFFICIENTS. CABT 


DATA  SET  SYMBOL  C0NFIGL3RAT!0N  DESCRIPTION 

IWIC007J  Q MSFC  594tIA33J  740TS  ITlPlSlP2gn  ^ORg  STING 
IVICQ17)  n MSFC  S94(IA33)  740TS  CTIP1SIP201)  FORKED  ST I ^ 
(VICDIS)  O MSFC  S34t!A33}  740TS  {TIP1SIP20D  FORKED  STING 


I^ERENCE  INFCRHAT1C5N 


SREF 

2S9O,O0CK> 

SO. 

FT 

L«£F 

1290.0C00 

IN. 

BREF 

1290.0000 

IN, 

XNRP 

97B.0000 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

ZMRP 

400.0000 

IN. 

SCALE 

.0040 

-1C  I 234567 

MACH  NUMBER 


FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 


CDULPHA  = -4.00 


PAGE  396 


SUM  OF  THE  ORB,.  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS.  CABT 


wcRMowaaMana 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


CWIC0071 
{ VIC017 ) 
(VIC019  3 


MSFC  S9<tCiA331  740TS  {T1PIS1P20U 
HSFC  594n.A331  740TS  tTlPlSJPgOU 
MSFC  S94tlA33I  740TS  tTlPlSlP20lI 


REFERENCE  I^S^OR^^ATION 


ORB  STING 
FORKED  STING 
FORKED  STING 

SREF 

LREF 

BREF 

Xf^P 

2690.0000 

1290.0000 
1290.0000 

976,0000 

SO. 

IN. 

IN. 

IN. 

FT 

XT 

Yt«P 

.0000 

IN. 

YT 

ZMRP 

400.00OT 

IN. 

ZT 

SCALE 

,0040 

AXIAL  FORCE  COEFFICIENTS, CAST 


FORCE  COEFFICIENTS. CABT 


O.ATA  SET  SYHBCL  CONFIGURATION  DESCRIPTION 

ISI  g ig  111  111  Si 


reference  INFORHATtON 
SREF  26SO.OOTO  SQ.  FT 


LREF 

BREF 

XMRP 

Y^5RP 

ZMRP 

SCALE 


1290.0000 

1290.0000 

976.0000 
.0000 

400.0000 
.0040 


IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  ZT 


IHI 


mm 


IBliil 


iiHBHiiiiiiiiiSSBBi 


dBBMannL. 


liiiinHHBiiBBBBBBBBi 


ISSBBSSSSB 

IMBBBBBB 

iSSSSllBBB! 


MACH  NUMBER 


FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 

CGMLPHA  = 2.00 


SUM  OF  THE  ORB.  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS,  CABT 


DATA  SET  SYMBOL  C0^FI6URATIQN  CESCRIPTION 

CWIC007)  Q MSFT:  59'1(IA333  7-lDTS  tT!PISlP2an  ... fTjlffi 

ttflCOl7J  □ MSFC  594nA331  740TS  IT1PIS1P201)  FORKED  STI^ 

tVlCOlS)  O MSFC  594C1A33J  740TS  CTlPlSlP20n  FORKED  STING 


REFERENCE 
SREF  2690 
LREF  !290 
BREF  1290 
XHRP  976 
YMRP 

2MRP  400 
SCALE 


INFORMATION 
,0000  SO.  FT 
.0000  IN. 
.0000  IN. 
.KDDC  IN.  X’’ 

.0000  IN.  r' 

.0000  IN. 
.0040 


8BSBI 


im 

Hill 


wM^aSSSSSBSSSSSS; 

BB888aiBaaaBBgi88BaB 


■SSSSSSSSBi 

BBBamy 

M88B88S 

■iiiiiHnn 


2 3 

MACH  NUMBER 


FIG  8 LAU 

CH: ALPHA  = 


vehicle- 

4.00 


FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 


PAGE 


SUM  QF  THE  ORB » ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS. CABT 


data  set  SYh®2L  COt^ ! GURAT I ON  DESCRIPTION 

v Slsi  y MSFC  lllilAlIl  740TS  (TIP1S1P231)  FOR»«ED  STING 


reference 

SREF  2690 
LREF  1290 
BREF  1290 
XMRP  976 

YMRP 

2MRP  400 

SCALE 


information 
.0000  SO.  FT 


.0000 

.0000 

.0000 

.0CK30 

.0000 

.0040 


IN. 

m. 

in.  XT 

IN.  VT 
IN.  2T 


FIG  8 

CIJALPHA  = 6 -GO 


AERO 


PAGE  401 


SUM  OF  THE  ORB.  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS. CABT 


DATA  SET  SYMBOL. 

twicoD?)  n 

ttficoi7.T  n 

(VlCOlS)  O 


CONFlGUff?ATtQN  DESCRIPTflSJ 
MSEC  594CIA331  740TS  mPlSlPgOU 
MSEC  594UA333  740TS  CT1PISIP20I3 
MSEC  5941IA333  740TS  CTlPlSlP20n 


BRB  STING 
FORKED  STING 
FOWLED  STING 


REFERF^JCE  inforhation, 


SREF 

2S90.0D00 

SQ.  FT 

LREF 

1290.0000 

IN. 

8REF 

1230 .0000 

IN. 

XMRP 

976.0000 

IN.  XT 

YMRP 

.0000 

IN.  YT 

ZMRP 

400.0000 

m.  ZT 

SCALE 

.0040 

FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 


CJIALPHA  ~ 8.00 


PAGE  402 


normal  FORCE  COEFFICIENT.  CN 


NORMAL  FORCE  COEFFICIENT.  CN 


t 


t 


DATA  SET  SYMBOL 
CWIC007  3 Q 
C WICD17  ] □ 

CVICOIS)  O 


CONFiGURATION  DESCRIPTION 


MSFC  594CIA333  740TS  CT!PISlP2Qn 
MSFC  594,nA335  740TS  CTIPlSIP2aU 
HSFC  594CIA333  740tS  CTIP1S1P2013 


ORB  9T1NS 
FORKED  STIN5 
FORKED  STING 


REFERENCE  iKF'JRHATICN 


SREF 

2690.0000 

SO. 

FT 

LREF 

1290.0000 

IN. 

8REF 

1290.0000 

IN. 

XMRP 

976.0000 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

ZMRP 

400.0000 

IN. 

ZT 

SCALE 

.0040 

MACH  NUMBER 


FIG  8 LAUMCK  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 


CB] ALPHA  = -8.00 


PAGE  404 


NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SET  SYMBOL  CQNFIBURATION  DESCRIPTION 

CW1C007)  Q MSPC  534CIA333  740TS  CTlPlSlP2Dt3  ^ OgB 

(W  C017)  O MSFC  S94tlA33)  740TS  CT1P1S1P2013 

(vlcOlS)  O KSPC  594UA33D  740TS  CnPlSlP20U  FORKED  STINB 


REFERENCE  INFORMATION 


2650 .0000 

1230.0000 

1290 .0000 

376.0000 

.0000 

400.0000 
.0040 


SQ.  FT 
IN. 

IN, 

IN.  XT 
IN.  YT 
IN.  ZT 


aB8aBIB8aB88l 


:888SBS8B8BIH 


l888888S8Bai 


M8aa888a888aaa88iiiHHiiHMiii 

n8888888888B888a888888L«» 
B8a888888888888aB888888 


MACH  NUMBER 

FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 

CCIALPHA  = -6.00 


NORMAL,  FORGE  COEFFICIENT.  CN 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

CVICQ07  3 Q MBFC  594CJA333  740TS  CT1P1S1P20JJ  ^ ORg  Snj« 

c5iC017D  U MSFC  594(?A33)  740TS  tTlPlSlPZOU  POR»^|g 

CvIcOlSJ  ^ MSFC  594 Cl A33)  740TS  tTIPlSlP2Ul ) FORKED  STING 


REFERENCE  INFORMATION 
SREF  269D.ODOO  SO.  FT 

LREF  129D.ODOO  IN. 

BREF  129D.OODO  IN.  ^ 

XHRP  97G.OOOO  IN.  XT 

YHRP  .0000  IN.  Yt 

ZHRP  400.0000  IN.  2T 

SCALE  .0040 


gggipiiBfimnn 

BnalwBiBBaiP 


liiiiiinHllilllii!! 


1191 


""™“™WIb§W 

iBBSBBBSIBBBSBSB 


MACH  NUMBER 

FIB  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 

CD3ALPHA  = -4.00 


NORMAL  FORCE  COEFFICIENT-  CN 


DATA  SET  S;tHaOL  CONFIGURATION  DESCRIPTION 

CK1CP07  3 Q MSFC  594(IA33)  740TS  CT1P1SIP20U  ORB  STINS 
CW.IC017  3 □ H5FC  534EIA33J  740TS  (TlPiSiPeOU  FORKED  STING 
CVlCOlSD  Q-  HSFC  534CIA333  74QTS  aiPlSlP20n  FORKED  STING 


REFERENCE  INFORMATION 


SREF 

2690.00C-0 

SO. 

FT 

LREF 

1290 .0000 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

B7S.Q000 

IN. 

XT 

YHRP 

.0000 

IN. 

YT 

ZMRP 

400.0000 

IN. 

ZT 

SCALE 

.0040 

MACH  NUMBER 

FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 

CED  ALPHA  = -2.00  PAGE  40"' 


NORMAL  FORCE  COEFFICIENT*  CN 


data  set  symbol  conptguration  description 

C«,CC07?  Cj  HPg  iiliiJi?  ?SI  f?lp!il?l§l  ™piB|n| 

> MSFC  594nA333  740TS  CTIPIS1P201D  FORKED  STING 


CHICQ17  2 
CVICQ13  3 


I 


REFERENCE  INFORMATION 
SREF  2S90.000Q  SO.  FT 

LREF  1290.0000  IN. 

BREF  1290.0000  IN. 

SYS .0000  IN.  XT 

.0000  IN.  YT 

400.0DCO  IN.  ZT 

.0040 


XMRP 

YMRP 

ZMRP 

SCALE 


z 3 

MACH  NUMBER 


FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  «N  LONGITUDINAL  AERO 

CF 3 ALPHA  = .00 


PAGE  408 


N(3RMAL  FORCE  COEFFICIENT,  CN 


DMA  SET  SYMBOL  CONFieuRfiTlCN  DESCRIPTION 

CWIC0073  Q HSFC  594CIA333  74CTS  CTIPIS1P2D15  ORB  STING 

CW1C0I7)  r 

CVIC019  3 < 


MSEC  594CIA33.)  740TS  mPlSlP2Di3  FOg^EO  SHNG 
HSFC  594CIA33J  740TS  CTlPISlP20I3  FORKED  STING 


reference  INFORMATION 
SREP  2B9O*OQ0O  SO.  FT 

LREF  J290.0000  IN. 

BBEF  1290,0000  IN.  ^ 

XHRP  97G.0D0D  IN.  XT 

YMRP  .ODQO  IN.  YT 

ZMRP  4OD.O0OD  IN.  ZT 

SCALE  .0040 


FIG  8 LAUNCH 


CG 3 ALPHA  = 2.00 


VEHICLE-FIRST  STAGE-STING  EFFECTS  QN  LONGITUDINAL  AERO 


s 

■ 

HI 

1 

|U| 

HI 

H 

lUt. 

HI 

Nl 

HI 

HI 

HI 

H 

HI 

H 

H 

HI 

H 

HI 

HI 

mi 

mil 

HI 

HI 

HI 

HI 

H| 

HI 

H 

HI 

mi 

H 

1 

9 

■ 

■ 

■ 

H 

8 

H 

HI 

■ 

8 

■ 

■ 

■ 

■ 

■ 

■ 

H 

HI 

HI 

1 

Hi 

a 

■aai 

■ 

9 

1 

1 

■ 

1 

■ 

H 

H 

H 

H 

H 

H 

H 

H 

■ 

■ 

H 

■ 

H 

HI 

■ 

a 

9 

9 

9 

1 

M 

■ 

i 

H 

H 

R 

■ 

■ 

H 

■ 

■ 

■ 

■ 

H 

H 

HI 

HI 

91 

9 

9 

9 

a 

s 

■ 

■ 

■ 

■ 

H 

■ 

H 

H 

H 

H 

■ 

H 

■ 

H 

H 

■ 

HI 

91 

1 

9 

1 

9 

1 

m 

■ 

1^ 

8 

H 

H 

H 

H 

H 

H 

H 

H 

H 

■ 

■ 

H 

E! 

81 

a 

9 

9 

9 

1 

s 

■ 

B 

■ 

H 

H 

1 

H 

■ 

■ 

1 

H 

i 

■ 

H 

■ 

El 

■1 

a 

ai 

9 

1 

9 

1 

■ 

■ 

H 

■ 

■ 

H 

8 

H 

■ 

■ 

■ 

1 

8 

H 

H 

■ 

■I 

1 

I 

HI 

a 

! 

9 

9 

I 

9 

■ 

H 

■ 

■ 

■ 

■ 

m 

1 

i 

i 

■ 

■ 

H 

H 

■ 

■' 

■ 

1 

ai 

9’ 

9 

9 

M 

9 

H 

H 

■ 

■ 

■i 

ii 

SS3 

m 

■ 

1 

■ 

1 

a: 

9' 

9! 

E 

1 

M 

■ 

W 

m 

g| 

■ 

i 

H 

1 

1 

H 

m 

il 

■ 

i 

a 

9 

■ 

E 

M 

■ 

■ 

■ 

8 

■ 

m 

■ 

■ 

■ 

■ 

■ 

H 

i 

m 

■ 

■ 

a 

a 

a 

i 

i 

E 

1 

m 

9 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

H 

H 

H 

8 

m 

■ 

I 

■ 

a 

9 

9 

E 

9 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

H 

■ 

■ 

H 

R 

m 

■ 

8 

a 

a 

9 

9 

E 

g 

■ 

■ 

■ 

H 

■ 

■ 

■ 

■ 

■ 

■ 

H 

H 

■ 

H 

H 

■ 

■ 

a 

a 

9 

9 

E 

m 

■ 

■ 

■ 

■ 

8 

■ 

■ 

■ 

■ 

■ 

H 

■ 

■ 

H 

H 

■ 

a 

a 

a 

i 

9 

9 

m 

■ 

■ 

■ 

■ 

■ 

8 

■ 

H 

■ 

■ 

■ 

H 

H 

1 

8 

8 

a 

la 

■ 

9 

E 

a 

■ 

H 

■ 

■ 

■ 

■ 

H 

H 

H 

■ 

H 

H 

H 

i 

■ 

i8 

a 

la 

B 

9 

BBH 

1 

m 

■ 

H 

■ 

8 

■ 

■ 

■ 

■ 

m 

■ 

■ 

■ 

■ 

H 

■ 

■ 

1 

la 

9 

9 

IB 

II 

■ 

■ 

m 

iH 

■ 

■ 

H 

■ 

■ 

■ 

■ 

■ 

II 

H 

■ 

■ 

a 

■ 

■ 

9 

IE 

1 

9 

■ 

■ 

H 

■ 

■ 

■ 

iH 

H 

■ 

m 

■ 

1 

■ 

H 

■ 

■ 

a 

ia 

■ 

9 

M 

m 

■ 

H 

il 

■ 

■ 

8 

H 

H 

■ 

■ 

■ 

E 

■ 

■ 

■ 

■ 

a 

la 

9 

9 

II 

IH 

1 

H 

8 

■ 

18 

■ 

H 

H 

■ 

■ 

■ 

■ 

■ 

H 

■ 

8 

a 

a 

■ 

9 

IE 

■ 

■ 

H 

H 

■ 

IH 

■ 

H 

H 

■ 

■ 

■ 

■ 

■ 

■ 

IH 

IH 

■ 

a 

■ 

9 

IE 

iik: 

1 

m 

19 

!■ 

li 

H 

■ 

IH 

H 

■ 

H 

H 

IH 

■ 

■ 

■ 

■ 

H 

■ 

IH 

IB 

8 

9 

9 

ME 

Is 

H 

IH 

8 

II 

H 

8 

■ 

IH 

■ 

H 

H 

IH 

■ 

■ 

H 

■ 

■ 

1 

IH 

IH 

!9 

a 

9 

9 

iE 

19 

IH 

H 

IH 

■ 

■ 

H 

IH 

■ 

■ 

IH 

IH 

■ 

■ 

■ 

IH 

1 

I 

H 

IH 

19 

H 

a 

■ 

9 

IE 

1 

IH 

1 

IH 

IH 

iimH 

IH 

H 

1 

IH 

imi 

i8 

H 

IH 

IH 

IH 

IH 

IH 

■ 

H 

IH 

■ 

1 

H 

IH 

IH 

H 

Ih 

il 

III 

H 

IH 

^1 

9 

H 

IE 

■riff 

■ 

■ 

fSTTT 

■ 

n 

■ 

mmm 

m 

■ 

■ 

■ 

i 

■ 

■ 

■ 

i 

a 

PAGE  409 


N0RMAL  FaRGE  COEFFICIENT.  CN 


DATA  SET  STHBDL  CONFIGDRATICN  DSSCRlPTiaM 

CVtCQ07  3 D MSFC  SS«nA333  740TS  CT1P1S1P2BI>  ORa  STINS 
CVIC0173  rj  MSFC  S94nA33>  740TS  CT1P1S1P20U  FORKED  SUNG 
CVIC0195  O MSFC  594C1A335  740TS  CTIPIS1P2013  FORKED  STINS 


REFERENCE  INFCRRATION 


SPEF 

2B90.D000 

SO. 

FT 

LREF 

1290 .OQOO 

2N. 

BREF 

1290.0000 

IN. 

XMRP 

976.0000 

IN, 

XT 

YHRP 

.0000 

IN. 

YT 

2HRP 

'OO.ODOO 

IN. 

ZT 

SCALE 

.0040 

CHD ALPHA  = 4.00 


PASE  410 


NORMAL  FORCE  COEFFICIENTr  CN 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

CW1C007  3 Q HSFC  S94CIA333  740TS  £TlPi.SlP20n  ORB  STING 
CWIC017)  □ MSFC  594CIA33)  740TS  (T1P1S1P20U  FORKED  STING 
CV1COI9  3 MSFC  594CIA33D  740TS  £TlPlSlP20n  FORKED  SUNG 


reference  INF0RHAT16N 
SREF  2BS0.0DG0  SO,  FT 


1290.0000 

1290.0000- 

37G.OOOO 

.0000 

400.0000 

.0040 


IN, 

IN. 

IN.  XT 
IN,  YT 
IN.  ZT 


■ffluamBSi 


laaBaaaaaBaaaag 


j8a88aBaBa8aaa8agaBBBBSB„ 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa^ 

i88g8B588888aBa8aB8«™™*l 


MACH  NUMBER 

FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 

CHALPHA  = 6.00 


NORMAL  FORCE  COEFFICIENT.  CN 


DATA  «ET  SYMBOL  CONFIGURATION  DESCRIPTION 
CVIC019  3 V HSFC  594CIA333  740TS  CTIPIS1P20O 


REFERENCE  INFORHATICN 


ORS  STING 
FORKED  STING 
FORKED  STING 


SREF 

LREF 

SREF 

KMRP 

YHRP 

ZMRP 

SCALE 


2G9D.ODOO 

1290«Q00D 

129O.Q000 

976.0000 

.0000 

4Q0.^QQ9Q 

,0040 


SO.  FT 
IN. 

IN. 

IN.  XT 
IN.  YT 
IN,  ZT 


i Hll  I 


•’wmam 


■■■■■■■■■■HI 


dm 


»■■■■■■■■■■! 


MACH  NUMBER 

FIG  3 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 

CJ3ALPHA  = 8.00 


FOREBODY  PITCHING  MOMENT  COEFFICIENT.  CLMF 


DATA  SET  SYMBOL 
CV1C007)  Q 

(WIC0I7)  n 

EVIC019)  Q 


CONFIGURATION  DESCRIPTION 
MSFC  591UA33)  740TS  (TIPISIP^I) 
nSFC  5941 1A33)  740TS  ITIPISIPSOI 
MSFC  594C  rA33)  74QTS  fTlPlStP20n 


ORB  STING 
FORKED  STING 
FORKED  STING 


REFERENCE  INFORMATION 


SREF 

2690. K)00 

SO.  FT 

LREF 

1290.00C0 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

976.0000 

IN.  XT 

YMRP 

.0000 

IN.  VT 

ZMRP 

400.0000 

IN.  ZT 

SCALE 

.OGiO 

forebody  pitching  moment  coefficient,  glmf 


HATA  SET  SVMBCa.  C0NFI6LWATI0N  DESCRIPTION  «dd  ctimt 

tvicDovs  n j;|pc  llJJIJIIj  [Tipillpion  forked  stii^ 

8 tTlPlSlP20n  FORKED  STING 


reference  information 

SRrp  2S90.0000  SO-  FT 

LREF  1290-0000  IN. 

BREF  1290.0000  N. 

XMRP  97S.D0D0  IN.  XT 

vJSp  .0000  IN.  VT 

2MRP  400.0000  IN.  ZT 

SCALE  .0040 


niHHHBn 


■BBBVPvaH 

■Ml 

■HHHHBtal 


FIG  8 LAUNCH  VEHICLE-FIRST  STAGE- 

CBDALPHA  = -8.00 


MACH  NUMBER 

■STING  EFFECTS  ON  LONGITUDINAL  AERO 


PAGE 


FOPEBOBY  PITCHING  MOMENT  COEFFICIENT.  CLMF 


DS.TA  SET  SYMBOL 
{VIC007  3 Q 
[WIC017  3 n 
CVIC019)  O 


CONFIGURATION  DESCRIPTION 
MSFC  594CIA33)  740TS  iTlPlSlP^n 
MSFG  594CIA33)  740TS  CTlPtS  PM 
MSFC  594UA33}  740TS  [TIPISIP201} 


ORB  STING 
FCJRKED  STING 
FORKED  STING 


REFERENCE  INFORMATION 

SREF 

2B90,0COD 

SQ. 

FT 

LREF' 

I29G.0000 

IN. 

BREF 

i290.oaa:i 

IN. 

XMRP 

976.0000 

IN. 

XT 

VMRP 

.0000 

IN. 

YT 

2MRP- 

400.0000 

IN. 

ZT 

SCALE 

.0040 

FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 

CC I ALPHA  = -6.00 


FQREBODY  PITCHINS  MOMENT  COEFFICIENT^  CLMF 


DATA  SET  SYMBOL  £ONF  l-GURAT  I ON  DESCRIPTION 

fWirODT)  D MSEC  S34tIA33J  740TS  (TIPISIP20I3  ORB  STING 

V C0I7  H MSFC  594^X333  740TI  [TIPISIP201  ) FORKED  STING 

(V1C0I9)  y MSEC  5941  iA33  ) 740TS  CTIPISIP20n  FCJRKED  STING 


REFEREM:E  I^FCRMATIeN 


SREF 

2SSO,OQOO 

SQ.  FT 

LREF 

5290.0000 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

97S.D0U0 

IN,.  XT 

ywi?p 

.DDGD 

IN.  YT 

ZMKP 

400.0CDO 

IN.  rr 

SCALE 

.0040 

FOREBODY  PITCHING  MOMENT  COEFFICIENT,  GLMF 


DATA  SET  SYMBOL  COKFIGURATION  DESCRIPTION 

{VIC0073  Q MSFC  S3^nA33}  740TS  {T1PISJP231J  ORB  STING 
[V1C017J  □ MSFC  594(IA331  740TS  tTlPlSlP2Qn  FORKED  STING 
IV1C019)  O MSFC  594nA33)  740TS  IT1PIS1P20I)  FORKED  STING 


REFERENCE  iNFORMATiBN 


Sf?EF 

2630.0000 

5Q. 

FT 

LREF 

I230.?X300 

IN. 

BREF 

12SD.0D00 

IN. 

XMRP 

976. GOOD 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

ZMRP 

4D0.0DD0 

IN. 

2T 

scale 

.0040 

FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 

CEJALPHA  = -2. on  PAGE  417 


FOREB0DY  PITCHING  MOMENT  COEFFICIENT.  CLMF 


DATA  SET  SYMBOL  EONF ICURATION  DESCRIPTION 

CVIC007)  Q MSFC  534UA333  740TS  (TIPIS1P20U  STIW 
tWiCOl?)  □ MSFC  594CIA33)  740TS  (TIPiSlP2QI)  FORKED  STIN6 
(V1C019)  O MSEC  594CIA33  ) 740TS  {TlPlSlP2Cin  FORKED  ST  INS 


REFEJJEKCE 
SREF  2690 
LREF  1290 
BREF  129Q 
XMRP  97S 
YMRP 

ZMRP  400 
SCALE 


fNFCRMATICW 
.0000  SO.  FT 

.0000  IN. 

.0000  INe 

,0000  IN.  XT 

.0000  IN.  YT 

.0000  IN.  ZT 

.0040 


laiiSiiiiHaaaaBMBMaiBaMB 


aaaaaaaaaaaaBBaaaaaaaaaaaaaiaB 

aaBBaaBBaaaaaaaaaaaaaaaaaBaaBaki 


nliuBBaaBBBBaiiaiiBaiiBn 

IBBBBBBBMMMBilBBBiBBlgii 

■BBHni 


IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB! 


ilMRRRl 
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FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 

CFULPHA  - .00 
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FOREBGDY  PITCHING  MOMENT  COEFFICIENT»  CLMF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

fwjrnn?!  n MSFC  594CIA33)  740TS  IT1P1SIP20U  ST  ^ 
fuirni-7  1 H mIpp  sq|[  IA331  740TS  CTIP1SIP2011  FORKED  STING 
(vlcols)  S "ic  il4[lA33)  740re  IT1P1S1P2011  FORKED  STING 


REFERENCE  INFORMATION 
SREF  2G90.0000  SO.  FT 

LREF  1290.0000  IN. 

BREF  I2SO.OOOO  IN. 

XMRP  97S.OOOQ  IN.  XT 

YMRP  .0000  IN-  TT 

ZMRP  400.D0D0  IN.  2T 

SCALE  .0040 


'■egaBHaaBaea 

aasaya, 
isaag 


■^Bqaaaaaaaaa 


aBHiaagigg— 


mil— ——■■■■ 


asaassBaasBs 


■aa— 


m 


«— ■paaBBMBaaae 

aHlBanBaHliBii 


isaaBaBairaBaaaaaBBaaaaa 


mui 


2 J 

MACH  NUMBER 


FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LONGITUDINAL  AERO 


CGDAL.PHA  = 2,00 


PAfiir 


F0REBODY  PITCHIN6  MOMENT  COEFFICIENT,  CLHF 


DATA  SET  SYMBOL  I SURAT  I CW  DESCRIPTION 

(VICOQ73  Q MSFC  594nA33)  740TS  IT1P1SIP20U  ORB  STING 

(V1COI7  3 Q MSFE  594CIA33)  740TS  1TIPISIP20U  FORKED  STING 

CV1COI93  O MSFE  534nA33)  740TS  (TIPISIP20n  FORKED  ST  I NS 


INFERENCE 
SREF  2690 
LREF  1290 
BREF  1290 
XMRP  976 
YI^tRP 

2MRP  400 
SCALE 


l^FORMAT!aN 
.0000  SQ.  FT 

.0000  IN. 

.0000  m. 

.0000  IN.  XT 

.0000  IN.  YT 

.0000  IN.  2T 

.0040 


im 


laaaaaaaiKamaBBKS 

BBaBBBiiaaagsaBaBgB 

aaaaaBBBBBBBBaBBBBBBBBaaBBBBB 

aaaaaaaaaaaaaBaaaaaaaa 

BaBBBBBaBIBBBBBBBBlBIBBBBBBla 


■-■JBBBaaBBBaaBaaiaaaaaL,-,,,,,,. 

aBBBBBBBBBBBBBBBBaBBBBBBBBBBBBBl 

gaggpBgagaaaaaaaBBBaBMBaaMBM 

^SSBBSBSSSSSSSBiSHSB^ 


2 3 

MACH  NUMBER 


FIG  8 LAUNCH  VEHICLE-FIRST  STAGE 

CHDALPHA  = 4.00 


-STING  EFFECTS  ON  LONGITUDINAL  AERO 
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FOREBODY  PITCHING  MOMENT  COEFFICIENT,  CLMF 


DATA  SET  SYI-ISOL  CONF  \ 6URAT I ON  DESCR I PT I ON 
tWlCOO?)  D NSFC  594UA33)  740TS  tTlPjSlP^U 

(WIC017)  □ 1SFC  S94CIA33)  740TS  (T1P1S1P20U 

[VIC0I9)  y MSFC  594(IA33)  740TS  (TlPlSlP2en 


REFERENCE  INFORMATION 


ORB  ST  I NS 
forked  sting 

FORKED  STING 


2B90.0000 

1290.0000 

1290.00D3 

976.0000 

.0000 

400.0000 
.0040 


SO.  FT 
IN. 

IN. 

m,  XT 
IN.  YT 
IN.  Z'^ 


limaaBBaaaaBBaBBBBBaaM^ 





-i8S8S8SB88BBB88BBS8BSBSBBBwiiMMiiiiHWiM 


FIG  8 LAUNCH  VEHICLE 

tlMLPHA  = 6.00 


-FIRST  STAGE- 


MACH  NUMBER 

STING  EFFECTS  ON  LONGITUDINAL  AERO 


PAGE 


FBREB0DY  PiTCHINB  M0HENT  COEFFICIENT,  CLMF 


DATA  SET  SYHa3L 

COt^IGURAtlON  DESCRIPTION 

REFERENCE  INFOlWATICN 

(VIC007)  Q 

MSFC  594IIA33J  740TS  fTlPISIP20n 

ORB  STING 

SREF 

2Sa3.OD0O 

SO. 

FT 

fW>C0»7)  □ 

MSFC  53<inA33I  740TS  ITIPIS1P20!) 

FORKED  STING 

LREF 

1290.0000 

IN. 

(V1C019)  Q 

MSFC  594C1A33)  740TS  (TlPlSlP2Qn 

FORKED  STING 

BREF 

1290,0000 

IN. 

XMRP 

976.0000 

[N. 

XT 

YMRP 

•GOOD 

IN. 

YT 

2MRP 

40D.D00Q 

IN. 

ZT 

SCALE 

.0040 

FIG  8 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  GN  LONGITUDINAL  AERO 

CJ3ALPHA  = 8.00  PAGE  422 


SIDE-FORCE  COEFFICIENT,  CY 


DATA  SET  SYMBOL 

IA1C0081  Q 
(AIC018)  □ 

CAIC030)  O 


CONneURATlON  DESCRIPTION 
MSEC  S94UA331  740TS  [TlPlSlP20n 
MSEC  594t  A33]  740T5  tTIPlStPSOll 
MSEC  534(IA33)  740TS  CT|PISlP2Qn 


ORB  STING 
FORKED  STING 
FORKED  STING 


REFERENCE  INFORMATION 


SREF 

UREF 

BREF 

XMRP 

YMRP 

2MRP 

SCALE 


2690.0000 
I 290 .GOOD 

1290.0000 
97B.CWC0 

.0000 

400.0000 

.0040 


SO.  FT 
IN. 

IN. 

IN.  JCT 
IN.  YT 
IN.  ZT 


SIDE-FORCE  COEFFICIENT,  CY 


DATA  SET  SYMBOL  CONFIGURATION  DESCRfPTIGN 
CAICOOB)  n MSFC  SS4f  IA33  ) 740TS  (TlPlSlPSan 
CAIC018)  □ DATA  NOT  AVAILABLE 

(ATC030)  <>  DATA  NOT  AVAILABLE 


ORB  ST114S 


REFERENCE  lAFORHATION 

SREF 

2690.0000 

SO. 

FT 

lref 

1290.00CXI 

IN. 

BREF 

12SO.ODOO 

IN, 

XMRP 

97S.OOOO 

IN. 

XT 

YMW’ 

.0000 

IN. 

YT 

ZMf^ 

400.0000 

IN. 

ZT 

SCALE 

.0040 
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FIG  9 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LATERAL/D  I RECT TONAL  AERO 

CBINACH  ^ .80  page  424 


1 


COEFFICIENT,  CY 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
tAlCDOS)  O MSFC  594(|A33)  740TS  tTlPlSlP20n 

f A rmRl  H MSFC  594MA33]  740TS  CTIPIS1P201) 

Ca1c030)  y MSFC  594t!A33]  740TS  (T1PISIP2011 


ORB  STING 
FORKED  STING 
FORKED  STING 


REFERENCE  INFtSRHATlCN 
SREF  2590.0000  SO.  FT 


1290.0000 

1290.0000 

975.0000 

,0000 

400.0000 
.0040 


IN. 

IN. 

IN.  XT 

XI 

IN.  2T 


— f BIWb 


■■■■Uliili 


iiiiiiIIIMIIiIWBi 


liBaasBaBBr™ 

•SBSSSSSSm 


iiii 


-8  -4  u ‘i 

SIDESLIP  ANGLE,  BETA,  DEGREES 


FIG  9 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LATERAL/DIRECTIONAL  AERO 

P ARP 


fC  TMACH 


FORCE  COEFF  X C I ENT  * C Y 


DATA  SET  SVMSa.  CONFICURATION  DESCRIPTION 
(A1C008)  Q MSEC  594UA33J  740TS  [TIP1SIP201 ) 

[AIC0I8I  U DATA  NOT  AVAILABLE 

tAlC03D}  O DATA  NOT  AVAILABLE 


CRB  ST  I NS 


REFERENCE 
SREF  2S90 


IfiFO^^ATlON 
I.KIOO  SO.  FT 

I.OOtXJ  IN. 

I.DOOQ  IN. 

I.COOD  IN.  XT 

.0000  IN.  YT 

1.0000  IN.  ZT 

.0040 


aaaaBsiaasaaBBaaaaaBaaaaai 


aBaaBBBBBMaBaBaBSS 

jgaaaaaaaaBLi- 

I.—— --■aggsasgBaaBBMB 


-16  -12  -8  “4  0 4 « io 

SIDESLIP  ANGLE.  BETA.  DEGREES 

FIG  9 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LATERAL/DIRECTIONAL  AERO 

CD3MACH  = 1.05 


SIDE-FORCE  COEFFICIENT.  CY 


DATA  SET  SYMBOL  COMFIGURATION  DESCRIPTION 
rAjriVTRl  n MSFC  SStClASS)  740TS  {TIP1SIP20U  CRB  ST 

f Airmni  H MSFC  5941IA33)  740TS  (TIP1SIP20U  FORKED  STING 

[aIcOGdI  b mI^C  litnAii)  7^11  (TlPlSlP20n  FORKED  STING 


reference 
SREF  2G90 
LREF  1290 
BREF  1290 
XMRP  976 
ymrp 

2MRP  400 
SCALE 


INFCRMATION 
,0000  SO.  FT 

.0000  IN. 

.0000  IN. 

.0000  IN.  XT 

.GOOD  IN.  YT 

.0000  IN.  ZT 

.0040 


SIDE -FORCE  COEFFICIENT,  CY 


COEFFICIENT.  CY 


DATA  SET  SYM8DL 
[AICODSJ  Q 
tAicois]  n 
(A1C0301  O 


CONFIGURATION  DESCRIPTION 
MSFC  5S4CIA333  740TS  tTIPlSlP20n 
DATA  NOT  AVAILABLE 
DATA  NOT  AVAILABLE 


ORB  STING 


REFERENCE  INFORMATION 


SREF 

2690. 0(XD 

50. 

FT 

LREF 

1290-0000 

3N. 

BREF 

1290-0000 

IN. 

XMRP 

97G-0000 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

2MRP 

400.0000 

IN. 

ZT 

SCALE 

.0040 

SIDE-FORCE  COEFFICIENT,  GY 


DMA  SET  SYMBOL  CONFISURA.TION  ASCRIPTION 

lAlCDOSJ  Q MSFC  594nA33)  740TS  mPlSlP2DU  __  CRB  fTINS 

{AlCUie.l  □ MSFC  5941  IA33  ) 740TS  tTIPlSlP201)  FORKED  STING 

{AICQ30)  O MSFC  5941 IA33)  740TS  tTlPlSlP20n  FORKED  STING 


REFCRENCE  INFORMATION 
SREF  2SS3.G000  SO.  FT 

LAF  1230,0000  m. 

BREF  1290.0000  IN, 

XMRP  97S.0C00  IN.  XT 

Yl^P  .0000  IN.  VT 

ZMRP  400.0000  IN.  ZT 

SCALE  .0040 


JBMBBBBHam 

■aBBBBMBBm 

jHBBhlHr” 

-■■iPliHiiBm 


-8-4  0 4 

SIDESLIP  ANGLE,  BETA,  DEGREES 


FIG  9 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LATERAL/DIRECTIONAL  AERO 


tHDMACK  = 1.97 
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FORCE  COEFFICIENT,  CY 


DATA  SET  SYMBOL  CONEIGURATION  DESCRIPTION 
[AlCOOBJ  Q MSFC  594CIA33)  740TS  CT1P1SJP201) 

IAICOI8)  □ DATA  NOT  AVAILABLE 

CAIC030) 


ORB  STIhJG 


REFERDCE  INFORMATION 
SREF  26SO.OOOO  SO.  FT 


DATA  NOT  AVAILABLE 


LREF 

BREF 

XMRP 

YHRP 

ZMRP 

SCALE 


S29O.0D0O 
1290 .ODOO 
975. GOOD 
.GOOD 
400.0000 
.0040 


IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  ZT 


Bsasaa 
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5IDE-F0RCE  COEFFICIENT,  CY 


DMA  SET  SYMBOL  eCWvFIGURATION  DESCRIPTION 

lAlCOOB)  Q MSEC  534nA33)  740TS  (TIPISIPMU  |TjNG 
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ROLLING  MOMENT  COEFFICIENT,  CBL 


DATA  SET  SYM80L  CONFIGURATION  DESCRIPTION 

IAIC008)  n HSFC  594{IA33]  740T5  (TIPIS1P20I)  ORB  STING 
(AIC018)  □ HSFC  594(IA333  740TS  mPlSlP20U  FORKED  ST  NG 
tAlCD301  O HSFC  594UA333  740TS  (TIPISIP20I3  FORKED  STING 


•REFERENCE  INFORMATION 


SREF 
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SO.  FT 
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BREF 
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IN.  YT 

ZHRP 

400.0000 

IN.  ZT 

SCALE 
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ROLLING  MOMENT  COEFFICIENT » CBL 


DATA  SET  SYMB3L  CO^I6URAT!GN  DESCRIPTtON 
CAIC0083  Q HSFC  594tIA33)  740TS  CTlPlSIPZOn 

tAlCOjai  □ DATA  NOT  AVAILABLE 

[AIC030J  O DATA  NOT  AVAILABLE 


reference  INFORMATION 
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FIG  9 LAUNCH  VEHICLE- 

C83MACH  = .80 


ROLLINS  MOMENT  COEFFICIENT,  CBL 


DATA  SET  SYMBO. 
{AIC003J  Q 

[AIC0181  n 

CAIC030)  <> 


CQ^FrGURATION  DESCRIPTIDN 
MSFC  594tlA331  740TS  (TlPISIP20n 
MSFC  534UA33)  740TS  tTlPlSIP2an 
MSFC  5S4(IA331  740TS  [TIPJS1P20U 
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REFEREfCE  INFORMATION 
SREF  2690.0000  SO.  FT 


UREF 

^EF 

■XMRP 

YMRP 

ZHRP 

SCALE 


1290.0000 

1290.0000 

975.0000 

.0000 

400. 0000 
.0040 


IN. 

IN. 

m. 

IN. 

IN. 


XT 

YT 

2T 


F16  9 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LATERAL/DIRECTIONAL  AERO 

(C)MACH  ^ .90  ^35 


ROLLING  MOMENT  COEFFICIENT,  CBL 


DATA  SET  SYMBOL  CONFIGURATIOW  DESCRIPTION 

IAIC008)  n MSEC  534CIA33)  740TS  CTlPISlP20n  ORB  STING 

(AIC0I8J  n DATA  NOT  AVAILABLE 

(AILU30)  ^ DATA  NOT  AVAILABLE 


REFERBMCE.  IM^ORMATIISN 
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SCALE 
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ROLLING  MOMENT  COEFFICIENT.  CBL 


DATA  SET  SYMBOL  CQNFIC5URATION  DESCRIPTION 

CAICOOBI  Q MSFC  59«IA33  ) 740TS  tTlPlSjP^U  ORB  g JG 

f*  rnipi  H MC?Fr  594f  IA33}  740TS  CTIP1SIPM1>  FORKED  STIt'te 
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ROLLING  MOMENT  COEFFICIENT » CBL 


I 


DATA  SET  SYMSOL 

(AicooB)  n 
(Alcoiai  n 

fAICOBO]  O 


C(»F16URATI0N  DESCRlPTiON 


MSFC  S94UA33)  740TS  CTIPIS1P201) 
HSFC  5S4nA33]  740TS  (TtPlSlP20n 
MSFC  5941IA33]  740TS  tTIPtSlP2Dn 


ORB  STING 
FORKED  ST I NS 
FORKED  STING 


REFERENCE  !NFC«MAT[ON 


SREF 
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SCALE 

.0040 

FIG  9 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LATERAL/DIRECTIQNAL  AERO 

CFJMACH  = 1.25  PAGE  438 


ROLLING  MOMENT  COEFFICIENT,  CBL 


?;;s  ‘T 

fAtrOlSl  □ DMA  NOT  AVAILABLE 
lAlSaoi  y DATA  NOT  AVAILABLE 


CRB  STING 


reference  1NF(3RMATICN 
SREF  2S90.0000  SO.  FT 

L^F  1290.0000  N. 

RRPF  P9O.OD0O  IN.  , 

XMRP  976.0000  IN.  XT 

YMRP  .0000  IN.  TT 

ZMRP  400.0000  IN.  ZT 

SCALE  .0010 
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ROLLING  MOMENT  COEFFICIENT p CBL 


REPEr?ENCE  !*'F«3?SHAT!Ol 
SRET  2S90.tD00C  SO.  FT 

LREF  I230.0CX30  IN. 

BREF  1290.0000  IN. 

XMRP  976,0000  IN.  VT 

YMRP  .0000  IN.  YT 

2!-tRP  400.0000  IN.  ZT 

SCALE  .0040 
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DATA  SET  SYf«OL  CCM=’reURATION  DESCRIPTION 

(AlCOOei  Q MSFC  594UA331  740TS  mPISlP^l)  ..  ORg  ST|^ 

CAICOJ0)  □ MSFC  594nA33I  740TS  IT|PISlP2ai)  H!*® 

IAIC030)  O MSFC  594UA33)  740TS  (TIPISIP201)  FORKEO  STIN5 


ROLLING  MOMENT  COEFFICIENT,  CBL 


DATA  SIT  SYMBOL  CONFIGURATION  DESCRIPTION 
(AICOOSI  Q MSEC  S94t!A33}  740TS  {TIPISIP20D 

(A1C0I8J  □ DATA  NOT  AVAILABLE 

{AIC030)  ^ DATA  NOT  AVAILABLE 


ORB  STING 


REFERENCE 
SREF  2890 
LREF  1290 
BREF  1290 
XMRP  976 
YMRP 

ZMRP  400 
SCALE 


INFORMATION 
.0000  so.  FT 
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ROLLING  MOMENT  COEFFICIENT.  CBL 


YAWING  MOMENT  COEFFICIENT, CYN 


Om  SET  SYMBOL  CONFIGURATION  EDeSCRIPTIGN 


(AICCOS)  Q HSFC  5S4(IA333  740TS  (TIP1SIP201) 
CAJCOIBl  □ MSFC  594CIA33)  740TS  tTlPlSlPSOI) 
(AIC03Q)  O MSFC  534fIA33)  740TS  ITlPlSlP20n 


ORB  STIN6 
FORKED  STIM3 
FORKED  STING 


REFERENCE  INFORHATICW 
SREF  2890.0000  SQ.  FT 

LREF  129D.D000  IN. 

SREF  1230.0000  IN. 

XMRP  976.0300  IN.  XT 

YMRP  .0000  IN.  YT 

ZMRP  40D.0D0D  IN.  ZT 

SCALE  .0040 


FIG  9 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LATERAL/DIRECTIONAL  AERO 
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YAW I NS  MOMENT  COEFFICIENT, CYN 


DATA  SET  Srr«OL  cewFlGURATICN  OiSCftlPTION 
(AlCOOB)  Q MSEC  534flA33)  740TS  tTlPlSlPSOI) 

tAlCOlB)  □ DATA  NOT  AVAILABLE 

IA1C030J  O data  NOT  AVAILABI.E 


ORB  STIM5 


REFERENCE  irFSra^AHON 
SR*^F  2S90.0CX30  SO.  ET 

LREF  l29D.aGC23  IN. 

BREE  1290.D000  IN. 

XMRP  976.0000  IN.  XT 

•?MRP  .0000  IN.  YT 

ZMRP  400.0000  IN.  ZT 

SCALE  .0040 
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CB3MACH  = .80 


YAWING  MOMENT  COEFFICIENT* CYN 


DATA  SET  SYMBOL  CC*'F  I CITATION  DESCRIPTION 

fAirnnfti  O Mqrr  594tIA33J  740TS  £TIPlStP20n  CJRB  STIN5 

tAiCQiai  H MSFC  594IIA33)  740TS  [TIPIS1P20D  FORKED  ST  I NS 

Ia1c03Q)  y MSFC  134CIA33)  740TS  CTIPISIP201)  FCSRKED  STING 


REFERENCE  INFORMATION 
SREF  2690.0000  M..  FT 
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YAWIN6  MOMENT  COEFFICIENT, CYN 


i 
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<nvuBsr«L*Yfti-,g  i»sr-  • ^ < 


DATA  SET  SYMBC3L 
(AlCOCta)  Q 

fAicois)  n 

tAicoaoj  O 


CONFIGURATION  CeSCRlPTlON 
M5FC  594nA331  740TS  tT|PlSlP20M 
DATA  NOT  AVAILABLE 
DATA  NOT  AVAILABLE 


ORB  STING 


REFERENCE  INFI^HATION 


SREF 

2S9Q-OOCO 

SG.  FT 

LREF 

1290,0000 

IN. 

BREF 

!290.00e0 

IN. 

XMRP 

976.DDOO 

IN.  XT 

YMRP 

,0000 

IN.  YT 

ZMRP 

400.0000 

IN.  ZT 

SCALE 

.0040 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

IA1C030)  O MSFC  S94tlA33)  740TS  mP!S|P20n  FORK03  STING 


REFERENC€  INFORHATTCN 
SREF  2690.0000  SO.  FT 
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976.0000 
.0000 

400.0000 
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YAWING  MOMENT  COEFFICIENTf CYN 


DATA  SET  SrMBOL  COl'FJGURATiON  DESCRIPTION 

tAlCaoa]  n MSEC  534MA33J  740TS  mPlSlP20ll  0R8  STING 
[AlCOia)  □ MSEC  594[!A33  ) 740TS  mPiSlP20l  ] FORKED  ST  1N<? 
IAIC030)  O MSEC  S94flA33)  740TS  ITIP1S1P201 J FORKED  ST I NS 


refere^jce 

SREF  2690 
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YAWING  MOMENT  COEFFICIENT^ CYN 


DMA  SET  SY^e0L  COInFIGU^ATION  DESCRIPTION 
tAlCroaJ  □ MSEC  594CIA333  740TS  tT!PlStP20n 

IA1C0181  □ DATA  NOT  AVAILABLE 

(AIC030)  O data  not  AVAILABLE 


ORB  STING 


REFERENCE  INFORMATION 
SREF  2B90.0000  SO.  FT 
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YAWINB  MOMENT  COEFFICIENT. CYN 


DATA  SET  SYMBOL  CONFIGURATION  CESCRIPTION 

tAJCOOSl  Q MSFC  594(1  A33)  74QTS  {TIPISJP20U  ORB  ST INS 

(A1C018)  H HSFC  59411A333  740TS  ITIP1SIP20II  FO^EO  STIW 

(A1C030J  O MSFC  S94(IA33  ) 740TS  (T1P1SIP2011  FtSRRED  STING 


REFERENCE  'NFL^f-IAT 


SR£F 

2S90.OCKJ0 

SO. 

FT 

LREF 
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QREF 

1290.0000 

IN. 

XMRP 
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IN. 

YT 

ZMRP 

400.0000 

IN. 

ZT 

SCALE 
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YAWING  MOMENT  COEFFICIENT, CYN 


DATA  SET  SYMBOL  CONF 1 SURAT  I ON  DESCRIPTION 

(AICOOUI  Q MSFC  594(IA33)  7-»OTS  (TlPlSlP20n 

(AltOtBI  □ DATA  NOT  AVAILABLE 

{AICOJOI  O DATA  NOT  AVAILABLE 


ORB  ST1N6 


REFERENCE 
SREF  2690 
LREF  1290 
BREF  1290 
XMRP  976 
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SCALE 
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(Viroiei  y MSFC  5S4:iA33J  740TS  (TIP1S1P20I)  FORKED  STING 


reference 

SKEF  2690 
LREF  1290 
BREF  1290 
XNRP  97S 

YMRP 

2MRP  4CQ 

SCALE 


INFCHRMATION 


,0000 

.0000 

.0000 

,0000 

.0000 

,0000 

,0040 


so.  FT 
IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  ZT 


, j piiiiininjiiiiiii  iiiiFm  Miiiin.M  r iiTii  miiiiiir  t , 1 , . 

.4  .6  .8  1 .0  1,2  1.4  1.6  1.8  2.0  2.2 

•MACH  NUMBER 


FIG  9 LAUNCH  VEHICLE-FIRST  STAGE-STING  E.^FECTS  BN  LATERAL/DIRECTIONAL  AER0 


CDIBETA  = -2.00 
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YAWING  MOMENT  COEFFICIENT, CYN 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  _ 

tvlcDls!  8 MiFcil4tlA333  740TS  CTlPlSlP20n  FORKED  STING 


REFERENCE  INFORMATION 
SREF  2690.0000  SO.  FT 


LREF 

BREF 

XMRP 

YMRP 

2MRP 

scale 


I290.0DD0 

1290.0000 

975.0000 
.0000 

400.0000 
.0040 


IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  ZT 


Hwm 


■■■——■I 


mrnKmsmm 

kmmm 


1 .z  1 ■ 
MACH  NUMBER 


FIG  9 LAUNCH  VEHICLE-FIRST  STAGE- 


fE:BETA 


STING  EFFECTS  ON  LATERAL /DIRECTI0NM  AERO 
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YAWING  MOMENT  COEFFICIENTrCYN 


DATA  SET  SYMBtSL  CONF [GURATICW  OESCRIPl  lON 
[VlCOOBl  Q MSEC  594UA33J  740TS  tTlPlSlP201J 

V C030  ) U msec  594[1A33)  740TS  CTIP1SIP20H  |J 

V Cofs  y MSEC  594nA333  740TS  tTlPlSIP20n  FORKED  STING 


REFERENCE 
SREE  2690 
LREF  12S0 
BREE  1290 
XMRP  976 
YMRP 

ZMRP  400 
SCALE 


JM^CSW^ATiaN 
.0000  so.  FT 
.0000  IN. 
.0000  IN. 
.0000  !N.  XT 

.0000  IN. 
.0000  IN.  ZT 
.0040 


ij|TiT|li|j  yttff  iiiij  yw  y 

imiJHIIIIUBBIilH 


BBII 


4 ,G  .8  1.0  l-Z  i-o  z.u 

MACH  NUMBER 

FIG  9 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LATERAL/DIRECTIONAL  AERO 

CFIBETA  = 2.00 


YAWING  MOMENT  COEFFICIENT, CYN 


DATA  SET  SY^8C^L  CGNFiGURATlON  DESCRIPTION 

(tflCOOS)  Q MSFC  594nA33)  740TS  tTIPlSlP20lJ  ORB  ST  INS 
(VICD30  3 □ HSFC  59‘111A33)  740TS  mPlSlP20I)  FORKED  STING 
(V1COI83  O HSFC  594nA331  7*tQTS  (TIPIS1P20I)  FORKED  STING 


REFERENCE 
SREF  2B90 
LREF  1200 
BREF  1200 
XMRP  97S 
YMRP 

ZMRP  400 
SCALE 


INFORMATION 
.0000  SO.  FT 

.0000  IN. 

.0000  IN. 

.0000  IN.  XT 

.0000  IN.  YT 

.0000  IN.  2T 

.0040 


MissssssssssssmssB 

MEaaBBiBSEaBBESSBmaaaBaaBi 


BBaBBBaaaaBBaaaBBaaBBaBa 


1.2  1.4 

MACH  NUMBER 


2.U  l.l 


FIG  9 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  0N  LATERAL/DIRECTIONAL  AERO 
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VAWIN6  MOMENT  COEFPICIENTr CYN 


'.II  < I HJ)^  « 


DATA  SET  SYMBOL 
tWtCOOB)  Q 
tVlC030)  □ 
tVICOlSl  O 


COf^ieURATlON  DESCRIPTION 
MSFC  591tlA33)  740TS  ITIPISTP2011  ORB  STING 
MSFC  594UA333  740TS  tTIPIS!P20I)  F0Pft<EO  STING 
MSFC  5S4fIA33)  740TS  ITIPISIP20U  FORKED  STING 


REFERCNtE  INFORMATION 


SREF 

2G90.0D00 

SO.  FT 

LREF 

12BD.D000 

IN. 

BREF 

I2SO.OODO 

IN. 

XMRP 

37S.0DC-0 

IN.  XT 

YMRP 

.DODO 

IN.  YT 

2MRP 

4D0.000D 

IN.  ZT 

SCALE 

.0040 

FIG  9 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LATERAL/DIRECTIONAL  AERO 
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YAWING  MOMENT  COEFFICIENT, CYN 


DMA  SET  SYMBOL  CCNFIGURMIGN  DESCRJPTION 
li^lCOOS)  Q MSEC  59«UIA33)  740TS  (T|PlSlP20n  ORB  ST  I N6 

tlv:C030)  □ MSFC  594M*^3)  740T5  (TlPlSl®20n  FORKED  STING 

(tftCOlB)  Q MSFC  594C1A33.  740TS  (TlPlSlP20n  FORKED  STING 


REFERENCE 
SREF  2690 
LREF  1290 
8REF  1290 
XMRP  976 
YMRP 

2MRP  400 
SCALE 


lE^ORMATICN 
,0000  SQ.  FT 

.0000  1N-. 

.0000  IN. 

.0000  IN.  XT 

.0000  IN.  YT 

,0000  IN.  ZT 

,0040 


S8H8B8l88B88S888888B8SM8BM8fe 

iiiSM5888888Bi^8BB8aB8Si 

■— ■■^agB8S88888aB8BB8BB8B 


■II! 


[■■■■■■■■■— ■■■■■■■■■■■■BBBI 


BBBBBBBBBBBBBI 


iiiiamHH8BB5BHgBiiBaaagaii 

IBBBBBBBBBBBBBBBII^BBHBS 


1.2  1.4 

MACH  NUMBER 


FIG  9 LAUNCH  VEHICLE-FIRST  STAGE-STING  EFFECTS  ON  LATERAL/DIRECTIONAL  AERQ 


C I IBFTA 


8.00 
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NORMAL  FORCE  COEFFICIENT.  CN 


data  set  St'r^L  CWFIGURATION  DESCRIPTION 

[Virolll  B M^C  lT2PlS3P20pl 

! VIC007  1 S KsPC  P4(  IA33]  74DTS  CT1P1SIP20I  ) 


REFERENCE  If^CNMATtCN 


ORB  STING 
tS?8  STING 


2620. DODO 
1230.0000 
12S0.000Q 

975.0000 

.0000 

400.0000 
.0040 


Si5.  FT 
IN, 

IN, 

IN.  XT 
IN.  YT 
IN.  2T 


laaaaaBiSSSSMM"’™ 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  0N  LONGITUDINAL  AERO 


CA3MACH  = .GO 
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NORMAL  FORCE  COEFFICIENT.  CN 


DMA  SET  SYHBOL  COW^IGURATIEJN  DESCRIPTION 
tV!Ca35)  Q DATA  NOT  AVAILABLE 

(V1C02IJ  □ MSEC  S34nA33J  740TS  [T2P1S3P201F2T  ORB  STING 

(VICOU71  O MSEC  5S4UA33  ) 740TS  CT1P1SIP205  3 ORB  STING 


REFERENCE  INFCtf^MATION 


SREF 

2S90.0000 

SO. 

FT 

LREF 

J29G.C000 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

976.0000 

m. 

XT 

YMRP 

,0000 

IN. 

YT 

ZNRP 

400.0000 

IN. 

2T 

SCALE 

.0040 

FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 
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Normal  force  coefficient,  cn 


DATA  SET  SYMBOL  03NF I GURAT I CN  DESCRiPTIWi 
(V1C035)  Q DATA  NOT  AVAILABLE 

{V1C021  ) d (^C  594(IA33)  740TS  tT2PlS3P20IF2J 

(V1COQ7)  O MSFC  594(IA33)  740TS  mPlSlP20n 


ORB  5TIi«9 
ORB  STINR 


REFERENCE 
SREF  2S90 
LREF  1290 
BREF  1 290 
XMRP  975 
YHRP 

2!HRP  400 
scale 


IfvFaRHATICN 
.0W30  SO.  FT 

.0000  IN. 

0000  IN. 

.0000  IN.  yr 

.0000  IN.  YT 

.0000  IN.  2T 

.0040 


I— —wMiwi 
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mmmmmmm 
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ANGLE  QF  ATTACK,  ALPHA,  DEGREES 

FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 
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NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SET  SYMBOL  COhFJGURATlON  DESCRIPTION 

(VIC035)  Q DATA  NOT  AVAILABLE 

(V  C02n  □ MSFC  594tIA33)  740TS  IT2PIS3P201F2) 

(V  C007)  O MSFC  594HA33)  740TS  fTlPlSIP20l} 


ORB  STING 
ORB  STING 


REFERENCE 
SREF  2690 
LREF  1290 
BREF  1290 
XMRP  976 
YMRP 

»:MRP  400 
SCALE 


INFCB?HATfON 
.0000  SQ.  FT 

.0000  IN. 

.0000  IN. 

,0000  IN.  XT 

.0000  IN.  ¥T 

,0000  IN.  ZT 

.0040 


urnMKsmm 


laBBHHgaa 


lBaEBBB:i 
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.-16 


-8-40  4 

ANGLE  OF  ATTACK*  ALPHA.  DEGREES 


FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 


CD3MACH 


1 .10 


NORMAL  FORCE  COEFFICIENTo  CN 


DATA  SET  SYMSOL  C0NF  fGURATlON  OESCRfFTlON 
CVIC0353  Q DATA  NOT  AVAILABLE 

{V1C021  1 n HSFC  594(rA33  ) 74GTS  (T2PIS3P201F2)  ORB  STING 

(VIC0D7J  O MSFC  594nA33)  740TS  ITlPJSlPSOn  ORB  STING 


f?EFERENCE 
SREF  2S90 
LREF  !290 
BREF  1233 
XMRP  97S 

YMRP 

2MRP  400 

scale 


INFORHaTION 
.0000  SQ.  FT 

.C30C  IN. 

.CGC3  IN. 

•COCO  IN.  XT 

.0300  IN.  VT 

.COCO  IN.  ZT 

.0040 
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FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 
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NORMAL  FORCE  COEFFlCIENTt  CN 


DATA  SET  SYMBC5L  CONFIGURATION  DESCRIPTION 

(V1CD35)  Q data  not  AVAILABLE 

IV1C02I  ) D HSFC  594nA331  74CJTS  (T2PIS3P201F21 

[V1C007)  O MSFC  594UA33I  740TS  (T1PIS1P20U 


QR8  STING 
ORB  STING 


REFERENCE  INFORMATION 

SREF 

2690.0000 

SO. 

FT 

LREF 

1290.0000 

IN. 

BREF 

1290.0030 

IN. 

XMRP 

976.0000 

IN. 

XT 

YMRP 

,0000 

:n. 

YT 

21‘WP 

400.0000 

IN. 

ZT 

SCALE 

.0040 

-:B  -12  -8-4  0 4 8 12 

ANGLE  OF  ATTACK,  ALPHA.  DECREES 


FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 


CFr^ACH 


.46 


‘AGE 


495 
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NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SET  SYMBOL  CONFISURATION  EESCRIPTION 


(V1C035) 
(V1CD21  ) 
IVIC007J 


DATA  NOT  AVAILABLE 

HSFC  S94(IA33)  740TS  [ T2P 1 S3P20 I F2 ) 

MSFC  594UA33J  740TS  (TlPlSlP20n 


OR0  STING 
ORB  STING 


REFERENCE  If^ORMATICN 


SREF 

2SSO.OOOO 

SO.  FT 

LREF 

1230.0000 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

97S.0D00 

IN.  XT 

YMRP 

.0000 

IN.  YT 

ZMRP 

400.0000 

IN.  2T 

scale 

.0040 

V 


I • 


NORMAL  FORCE  COEFFICIENT*  CN 


/* 


D^TA  SET  SYMBOL 

fvicoasi  Q 

CVIC02U  □ 

J VIC007 ) O 


CONFIGURATION  DtSCRIPTION 
MSEC  SSttlASOJ  74QTS  tTlPlSlP20D 


eRB  STING 
Of^  STING 
ORB  STING 


reference  INFCffWATION 


SREF 

LREF 

BREF 

XMRP 

YMRP 


2590.0000 

1290.0000 
1290.0000 

976.0000 

.0000 


SQ 

IN. 

IN. 

IN. 

IN. 


FT 


XT 

YT 


CH)MACH  = 2.99 


NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SET  SYf^OL  CONF iGURATION  DESCRIPTION 
[V1C0351  Q MSEC  594(!A33)  740TS 

tVIC0213  Lj  MSFC  SB*!!  IA33  ) 740TS  tT^lS^MlF23 

(VIC007J  y MSFC  59411A33)  740TS  tTlPlSlP2Qn 


reference  information 


ORB  STINS 
ORB  STINS 
ORB  5TIfS3 


-1  .0 


-1.2 


-1  .4 


SREF 

UREF 

BREF 

XMRP 

YHRP 

ZMRP 

SCALE 


2B90.0000 

1290.0000 

1290.0000 

976.0000 

.0000 

400.0000 
.0040 


SO.  FT 
IN. 

IN. 

IN.  XT 
IN.  YT 
IN. 


mss 


UiiS^HIhm 


sasss 


SBSBSiBBS 


9SSSBS 

SlInSHHIliB 


.„JSS8aSS8L-.„ 

Hiaggjgggg^^BJi 

MSMSSE[„ 

BBBBSMwiMiiMiMiMBi 


ANGLE  OF  ATTACK*  ALPHA.  DEGREES 

FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 
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FOREBODY  PITCHING  MOMENT  COEFFICIENT*  CLMF 


DATA  SET  SYIIBOL  CONFIGURATION  DESCRIPTION 

tVlC035  3 Q data  not  available 

(VlC02n  □ MSFC  5941IA331  740TS  (T2P1S3P201F2J 

[VICD071  O MSFC  594(IA33)  740TS  IT1P1S1P201J 


ORB  STING 
ORB  STIhS 


REFERENCE 
SREF  2S90 
LREF  1290 
BREF  1290 
Xt^P  975 
YMR'P 

ZMRP  400 
SCALE 


INFORMATION 
,0000  SO.  FT 

,0000  IN. 

,0000  IN. 

.0000  IN,  XT 

,0000  IN.  YT 

,0000  IN.  ZT 

,0040 


rfKa:saa8s:a:ar 


f/Brnmuagm 


BBflBBfliiiiiiHii 


sssBsm 


I—— ■■■— — 

BBBBBBBBBBBI^ABM 


alii 


IBBBBBIBBBBBBBI^iBBiiiBl! 


-8  -4  0 4 

ANGLE  0F  ATTACK.  ALPHA,  DEGREES 


FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  0N  LONGITUDINAL  AERO 


CAJMACH 


PAGE 


F0REBGDY  PITCHING  MOMENT  COEFFICIENT,  CLMF 


F3REB0DY  PITCHING  MOMENT  COEFFICIENTt  GLMF 


DATA  SET  SYMBOL  C0NF16URAT10N  DESCRIPTION 

(V1CD351  O DATA  NOT  AVAILABLE 

(VIC021)  □ MSFC  594UA33)  740TS  tT2Pl|jP2aiF23 

ivlc007)  O MSFC  594:nA33)  740TS  (TIPIS1P201) 


reference  information 

SREF  2B90.0000  SO.  FT 


ORB  5T1N6 
ORB  STING 


1290.0000 
12^3  .0000 
976.0000 
.0000 
400 .OTOO 


IN.  2T 


BBBSBKj 


^HBBI 

MBBSSaBi 


■BSBSSSBiiiiiii" 


Bsii 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGinJOlNAL  AERO 
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FQREBQDY  PITCHIN8  MOMENT  COEFFICIENT,  CLHF 


DATA  SET  SYMBCH. 
[VIC0351  Q 
tV}C02H  n 
(VIC0D7)  O 


CONFlGifRATIW  DESCRIPTION 

MSEC  594E^A3^^740TS  tT2Pi|3P^lF2)  iTiNB 

MSFC  3S<iUA333  740TS  ITIP1SIP2CD  0R8  STING 


RS^ERENCE  INFORMATION 
SREF  2S30.0000  S3.  FT 

LREF  1230. COOO  in. 

1290.0EKIO  IN. 

97S.00QD  IN,  XT 

.0000  IN.  YT 

400.0000  -IN.  ZT 

.0040 


BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


FOREBODY  PITCHING  MOMENT  COEFFICIENT,  CLMF 


DATA  SET  SYMBOL  CONF?GURATION  DESCRIPTION 

SXlEoill  B °sJ^594UA33!*?40TS  tT2Pl|^2mF21 

tvicoo?)  y MSFC  534(IA333  740TS  [TIP1SIP20D 


reference  llvfGRMATICN 
SREF  2S90.0000  FT 


ORB  STING 
ORB  STINB 


LREF 

BREF 

XMRP 

YMRP 

2MRP 

SCALE 


1290.00CSa 

1290.0000 

976.0000 

.0000 

400.0000 
.0040 


IN. 

m. 

IN.  XT 
IN.  YT 
IN.  ZT 


gBBaBiaggBaaBaaiBaaBfe 

niiP”' 


HBSad 


WSBt" 


iwBimpiM  MB  wwm  nw  wiy 


Ml 


-8  -4  U ^ O 

ANGLE  QF  ATTACK,  ALPHA.  DEGREES 


FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  0N  LONGITUDINAL  AERO 


:e}mach 


1 .25 


PAGE 


FOREBODY  PITCHING  MOMENT  COEFFICIENT,  CLMF 


DATA  SET  SYMBOL  CONP  I taURAT  I ON  DESCRIPTION 

‘vlcai?!  8 “fc  S insi 

{V1C007J  <>  MSFC  534tIA333  740TS  mP)SlP20n  ORB  ST  IMS 


REFERENCE  IfjFORMATlCN 

SREF 
URcF 
BREF 
XMRP 
YMRP 
ZMRP 
SCALE 


2690.0000 

SO. 

FT 

I2S0.€)C00 

IN. 

1230.0000 

IN. 

976.0000 

IN. 

XT 

.0000 

IN. 

YT 

4DO.OOOO 

.0040 

IN. 

2T 

F0REBODY  PITCH I NS  MOMENT  COEFFICIENTp  CLMF 


DATA  SET  SYMBOL  CANFIGURATICN  DESCRIPHON 
(V1C035I  Q DATA  NOT  AVAILABLE 
[VIC02I)  D MSFC  594UA33)  740TS 
CV1C007I  Q MSFC  5341: 1 A33)  740TS 


ET2PIS3P201F2) 

tTIPlSlP20lI 


OP®  STI^B 
ORB  STING 


REFERENCE  INFORHATJCN 


SREF 

2SSO.OOK) 

5Q. 

FT 

lref 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

97S.tJOOO 

IN. 

XT 

YMRP 

.0000 

IN. 

VT 

?MRP 

scale 

400.0000 

.0040 

IN. 

ZT 
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FGREB0DY  PITCHING  HOMENT  COEFFICIENT,  CLMF 


DATA  SET  SYt^OL  CONFIGURATION  DESCRIPTION 

(VIC035)  Q MSFC  594UA331  740TS  mP!S3P20lF23  fliJS 

(VIC02I  ) U MSFC  S34CIA33)  74QTS  (T2PtS3P20lF2J  QRB 

(V1C007)  Q HSFC  S34nA333  740TS  mPlSlP20U  ORB  STING 


REFERENCE 
SREF  2890 
LREF  ?290 
BREF  1290 
XMRP  976 
YHRP 

ZHRP  400 
scale 


INR5RHATI0N 
.0000  SO.  FT 

.0000  IN. 

.0000  IN. 

.CODO  IN.  XT 

.0000  IN.  YT 

.0000  IN.  2T 


iBsssBssgsBS|gsgrarar 

... 


mu 


ANGLE  OF  ATTACK,  ALPHA,  DEGREES 

FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 
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FQREBODY  PITCHING  MOMENT  COEFFICIENT.  CLMF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

(VIC0353  Q MSFC  S94nA331  74QTS  CT1P1S3P201F2I  ORS  STJNG 
tVIC021  ) □ MSFC  SS-HIASai  740TS  CT2P1S3P201F2I  ORB  STING 
tVlCOO?)  O MSFC  594nA333  740TS  (TIPJS1P2015  ORB  STING 


REFERENCE  IhFORMATION 
SREF  2690 .OOGO  SO.  FT 


I290.00DO 

1290.0000 

976.0000 

.0000 

400.0000 
.0040 


IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  ZT 


mi 


Bi 

I 

ingnmajHi 


\mm\ 


ouiuuii.’ 
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ANGLE  OF  attack.  ALPHA.  DEGREES 
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SCALE  .0040 


FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 


(D)HACH  1.10 
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NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SET  SYMBEH.  CONFIGURATION  DESCRIPTION 


IVIC035)  Q 
(V1C021)  □ 

IV1CQ07)  O 


NOT  AVAILABLE  

594HA33J  740TS  (T2P1S3P201F2) 
524(IA33J  740TS  ITIPIS1P20I) 


ORB  ST  I NS 
ORB  STING 


REFERENCE  !NF0W1ATII3'J 


SREF 

2S90.00CK) 

SQ. 

FT 

lref 

129D.OOOO 

IN. 

GREF 

129D.OOOO 

IN. 

XT 

XMRP 

97S.0D0D 

IN. 

YKRP 

.0000 

IN. 

¥T 

ZMRP 

400. GOOD 

IN. 

ZT 

SCALE 

.0040 

FI610  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  0N  LONGITUDINAL  AERO 


(E3MACM  1.25 
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NORMAL  FORCE  COEFFICIENT,  CN 


DATA  SET  SYHSOL  C0Nf  IGURATIGN  DESCRIPTI6N 

a ^inA33V1iis 

f i/lCQD7  J 


MSFC  594(IA331  740TS  CTlPlSlP20n 


ORB  STING 
ORB  STING 


REFEt&NCE 

SREF  2'690 

LREF  129D 

BREF  1 290 

XMRP  97S 

\MRP 

2MRP  400 

FCALE 


INFORMATION 
.0000  SO.  FT 

.0000  IN. 

.0000  IN.  ^ 

.0000  IN.  XT 

.0000  IN.  YT 

.ODOD  IN.  ZT 

.0040 


liiilHlliiiiii 


— ap^HK. 
hbh- 


■■■■■■■■■■I 

^PbBSM 

■HwnMiamHwn 


WSaSMBStSSSSBSSBSa^ 


mmmar 


FI610  LAUNCH 


(F )MACH 


FOREBCDY  PITCHING  MOMENT  COEFFICIENT,  CLMF 

VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 

1.46 


h.aRMAL  FORCE  COEFFICIENT.  CN 


DATA  SET  SYM8C3L  CO«F’IGU?ATIO'J  DESCRIPTICW 
tVIC0351  Q DATA  NOT  AVAILABLE 

IV1C0211  □ MSFC  534UA331  740TS  (T2P1|^^|F2J 

(VIC007I  O MSFC  594CIA33]  74QTS  CT1P1SIP20U 


ORB  ST INS 
ORB  STING 


REFERENCE  Il^ffl^lATION 


SREF 

2690 -tXOO 

SO. 

FT 

LREF 

1290.0000 

IN. 

SREF 

I2SO.OOOO 

IN, 

XT 

XHRP 

97G.0000 

IN. 

YKRP 

,0000 

IN. 

YT 

Z-MRP 

400. DODO 

IN. 

ZT 

SCALE 

,0040 

CGiMACH  ^ 1.96 
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NQRHAL  FORCE  COEFFICIENT,  CN 


data  set  syhbdl  configuration  description 
fVlC035)  O MSFC  594nA33I  740TS  tTlPlS3P201F2? 

(V  C021  H MSFC  594[  A33)  740TS  (T2PIS3P201F21 

tvIcOO?)  y MSFC  594tlA33)  740TS  ETIPISIP201) 


REFERENCE  INFORMATION 


ORS  STING 
ORB  STING 
ORB  STING 


2590.0000 

1290.0000 

11 290.0000 
97B.ODOO 

.0000 

400.0000 

.0040 


SO.  FT 
IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  ZT 


■■ipiaBD 

IBB8SBS8iS8BIS88B8mBS88wSBm 


■HBIHBBBIHiiiiiiii! 


nMS88SS8SB8i 


S88888S88SI8Hra 


■■■■iHHBilHil 


FIGIO  LAUNCH  VEHICLE- 


CH)KACH 


2.39 


-.1  0 .1 

F0REBQDY  PITCHING  MOMENT  COEFFICIENT,  CLMF 

FIRST  STAGE -DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 

PAGE 


NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SET  SYMBOL  CONEIGtJ^ATlON  DESCRIPTION 

CVIC035)  Q MSFC  S94tIA23)  740TS  tT|PtS3P201F23  0R9  STING 
CVIC021)  □ MSFC  594(1  A33)  740TS  (T2PIS3P20IF2)  ORS  STItsJG 
rVlC0071  O MSFC  594MA33J  740TS  CTIPIS1P20I1  ORB  STING 


REFERENCE 
SREF  2G90 
LREF  129D 
BREF  1290 
XMRP  976 
YMRP 

ZNRP  400 
SCALE 


INFORMATICS 
.0000  SO.  FT 

.0000  IN. 

.0000  IN. 

.0000  IN.  XT 

.0000  IN.  YT 

.0000  IN.  ZT 

.0040 


»■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ 

BflflflBBBBBfliiBBflflflBBBBflBBflflBflBBBBBflBB 


[■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■I 

MB8a:aaB8a8Ba!B8aBBBB 

laaaaaaaaaaaaBaBBBBBBBaaBaaaaaBaiaBi 


“.3  -.2  ~.l  0 .1  .2  .3  .4 

FOREBODY  PITCHING  MOMENT  COEFFICIENT.  CLMF 

FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 


C I JMACH 


4.96 


PAGF 


EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENT,  QABE 


DMA  SET  SYMBOL  C0NFI6URATIGN  DESCRIPTION 
TA1C007  3 Q MSEC  594tlA33J  74G.S  (TlPlSJP20n 

8 CT2P.S3P20.F2) 


REFERENCE  II'FORMATION 


ORB  STINS 
ORB  STIN5 


2590.0000 
1290  .0000 

1230.0000 

376.0000 
.0000 

400.00CX) 

.0040 


SO.  FT 
IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  2T 


!■■■■■— MMl 

B«ii5iiiiiiiBaBaaBSSSP==^ 


iiniliHHBi 


laaaBBBBiiiiiiiiBS 


SsiBSSIHMBBlii 


isaBiBMafflSSiSBSSBS^MiWii 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


FIGIO  LAUNCH  VEHICLE -FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 

I 


(A)r-IACI- 


PAGE 


EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENi,  CABE 


ORB  STING 


DMA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CA1C007)  Q MSFC  594nA33)  740TS  (TlPlSlP2ai) 

(aIc^?)  O MSFC  ^4(U33^^4aTS  tT2PIS3P201F2)  ORB  STING 


REFERCrCE  INFORMATION 
SREF  2S90.0000  SQ.  FT 

15SO.ODOO  IN. 

12S0.0D00  IN. 

975.0000  IN.  XT 

.0000  IN.  YT 

400.0000  IN.  ZT 

.0040 


LREF 

BREF 

XMRP 

YMRP 

ZHRP 

scale 


EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENTt  CABE 


data  set  symbol  configuratk^  description 

(A1C007J  Q MSEC  594UA331  740TS  IT1PISIP201) 

[MC035J  □ DATA  NOT  AVAILABLE  

fAlC021  ) O MSFC  594tIA33]  74QTS  IT2PIS3P20IF2) 


REFERENCE  INFORMATION 


CRB  STING 
ORB  STING 


2690.0000 

1290.0000 
1290.0000 

976.0000 

.0000 

400.0000 
.0040 


SO.  FT 
IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  ZT 


g!S5::aass;:a8saaa;8 

i5aB5^^gi8BB8a888BSaBaaB 

■B8B88HBS88BtoL-„„^. 

asaasaasaaiasaarararai 
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ANGLE  OF  ATTACK,  ALPHA.  DEGREES 


FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 


EXTERNAL  TANK  BASE  AXIAL  F0RCE  COEFFICIENT,  CABE 


EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENT.  CABE 


D^TA  SET  SYMBOL 

CAIC0D7)  n 

(AIC035)  n 
[AIC021)  O 


C0!^=-IGLfRAT10N  DESCRIPTION 
MSEC  594tIA33J  740TS  (TlPlSJP20n 

,T2P,S3P20.F2. 


ORB  STJNG 
ORB  STI.'NG 


reference  INFORTIATION 


SREF 

2590.0000 

50. 

FT 

LSEF 

1290.0000 

IN. 

bref 

1290.0000 

IN. 

XMRP 

976.0000 

1-N. 

XT 

YMRP 

.0000 

5N, 

YT 

ZHRP 

400.0000 

I’N. 

ZT 

SCALE 

.0040 

EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENT.  CABE 


D/.TA  SET  SVHB0_  COi'PieUR/STION  DESCRIPTIOM 
(MCOD7)  Q MSEC  SS-iClA'^S}  740TS  CTIP{SIP20I) 

(AtC035)  U DATA  NOT  AVAILABLE 

[A1CD21  J y MSEC  5341  tA33.'  740TS  (T2P1S3P2QIE2) 


REFERENCE  JNEORHATION 


ORB  ST1NS 
(^5  ST1N6 


SREE 

LREF 

BREE 

XMRP 

fMRP 

2MRP 

SCALE 


269D.0000 
! 230 .0000 
1290.0000 
376.0000 
.0000 
40a.00£30 
.0040 


SO.  ET 
IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  ZT 


iBsasssi 


iKsHlsimB 


lais^ 
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ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-0RA6  STUDY  EFFECT  ON  LONGITUDINAL  AERO 

CFIMACH  ^ 1.25 


EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENT,  CASE 


DATA  SET  SYMBOL 
(A1C0Q7)  Q 
(A1C035)  M 
I AIC02I  J O 


CONFiGURATION  DESCRIPTiffl'i 
MSFC  594tlA33)  7<0TS  (TlPtS1P20U 
DATA  NOT  AVAILAB'-E 
MSFC  594tlA331  740TS  (T2PIS3P201F2) 


ORB  STING 
ORB  STn-JG 


reference 

SREF  2693 
LREF  S290 
BREF  1290 
XMRP  976 

YMRP 

ZMRP  40D 

SCALE 


^^FORKATION 


,0000 

,0000 

,0000 

,0000 

,0000 

DOOO 

0040 


SO.  FT 
IN. 

IN. 

IN..  XT 
IN.  YT 
IN.  ZT 


F1610  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 


CGDNACH  1.46 
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EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENT,  CABE 


. i*,i  *1 


DATA  SET  SYMBOL  C(5NFi6URAT10N  OESCRlPTia>J 
(A1CD07)  Q MSFC  59«UIA33)  740TS  ITlPlSlP^n 

tAlC0351  □ DATA  NOT  AVAILABLE 

IA1C021  ) Q MSFC  594(!A33)  740TS  (T2PIS3P201F2) 


ORB  STirjS 
ORB  STINS 


REFERENCE  If'Fes^SiATJON 


SREF 

2S90.0000 

SO.  FT 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

976.0000 

IN.  XT 

YMRP 

.0000 

IN.  YT 

ZMRP 

■400.0000 

IN.  ZT 

SCALE 

.0040 

ANGLE  OF  ATTACK,  ALPHA,  DEGREES 


CHDMACH  = 1.97 


PAGE 


542 


EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENT*  CABE 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

fAiroo7l  n MSFC  594tlA33)  740TS  mPISlP20n 

!mC035  □ MSFC  594IIA33)  740TS  CTIPIS3P20  F2J 

SmCoIi  ) y MSFC  594nA33)  740TS  (T2PIS3P20IF2) 


ORB  STING 
ORB  STING 
ORB  STING 


reference 

SREF  2593 
LREF  1290 
BREF  !7oD 
XMRP  975 

YMRP 

ZMRP  40D 

SCALE 


.INFORMATION 
.0000  50.  FT 

.0000  IN. 

.0000  IN.- 

.0003  IN.  XT 

.0030  IN.  YT 

.0000  IN.  ZT 

.0040 


l■■iSB99B9SBBBSB 

eiBBBBaBaM 


ANGLE  OF  ATTACK,  ALPHA.  DEGREES 

FIUIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 
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C I IMACH 


2.39 


EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENT.  CABE 


OATA  SET  SYMBOL  CCNFieUf?ATION  DESCRTPT113N 

CAIC007J  Q MSFC  594UA33]  740TS  [T1PISIP20U  OTO  STINB 

CAIC035J  □ MSFG  S94(IA33)  740TG  (HPlS3P20tF2)  Ogg 

CA  C021)  Q MSFC  594CIA33)  740TS  (T2PIS3P201F23  CRB  STING 


REFEREIVCE  } NFCfvMAT  i ON 
SREF  2&9G.WDOO  SO.  FT 

LREF  12SO.OOOO  IN. 

BREF  129D.OODO  IN. 

XMRP  976.0000  m.  XT 

YMRP  .0000  IN.  YT 

ZPRP  400.000a  IN-  ZT 

SCAUh  .0040 


iaia::aasaas:aa5 

■HBBBHBBBHiBBBBBSife— ■■ 

"“HaaaBaaaaaMBBMi 


■nil 


jaaaaaaaaaa 

iEbbbbi 


sriRnirrgjT 


ANGLE  OF  ATTACK,  ALPHA.  DEGREES 

FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AER0 

CJIMACH  = 4.36  P^GE 


AXIAL  FORCE  COEFFICIENT,  CABS 


DATA  SET  SYf^OL 
tAlCOO?)  Q 
{A1C03S)  □ 

[A}OD2n 


CONFIGURATION  CESCRIPTION 
W5FC  S94UA33J  740TG  tTIP1SlP20l) 
DATA  NOT  available 
MSFC  534(IA33)  740TS  f T2PIS3P20IF2) 


ORB  STING 
ORB  ST  I NS 


REFERENCE  INFORMATION 


SREF 

2B90.0000 

SO. 

FT 

LREF 

I290.D000 

IN. 

fiREF 

1290. GOOD 

IN. 

XT 

XMRP 

97S.0DD0 

IN. 

YMRP 

.DODD 

J.N. 

YT 

ZP^P 

4Go.ooao 

IN. 

ZT 

SCALE 

.0040 

i 

> 

i 

m 


FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 

CAJMACH  = .60  P^GE  545 


SRB  BASE  AXIAL  FORCE  COEFFICIENT,  CABS 


•4  I fim «"  .1  < ^in  • i«  ’• 


data  set  symsol 

(MC007)  Q 

tAicossj  n 

fAlC02l)  O 


CONFIGURATION  DESCRIPTION 
MSFC  594MA33)  740TS  CT1P1S1P20IJ 
DATA  NOT  available  ^ 

MSFC  5S4[!A33)  740TS  CT2piS3P20If=^1 


ORB  STIM5 
ORB  STING 


REFERENCE  INFORMATION 


SREF 

LREF 

BREF 

XMRP 

YI^P 

2MRP 

SCALE 


2GS0 .0000 
129Q.CQ0Q 
1290X000 
976XOOG 
XOOO 
400X000 
X040 


SO.  FT 
IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  ZT 


SRB  BASE  AXIAL  FORCE  COEFFICIENT.  CABS 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

(AIC007J  Q MSFC  594 CIA33)  740TS  (TIPIS IP20I)  QR9  ST!NG 

(A1CQ35)  □ DATA  NOT  AVAILABLE  , 

(AIC021I  Q MSFC  594UA33)  740TS  (T2PIS3P201F2)  0R9  STING 


REFERENCE  INFORMATION 
SREF  2S90.000D  SO.  FT 

LREF  1290.0000  IN. 

BREF  I290.000D  IN. 

XMRP  S7S.0000  IN.  XT 

YHRP  .0000  IN.  YT 

ZMRP  400.0000  IN.  2T 

SCALE  .0040 


FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 

CC3MACH  = .81  547 


SRB  BASE  AXIAL  FORCE  COEFFICIENT.  CABS 


D^T^  sei  SYMBC8_  CONtf^IGURATION  DESCRfPTfON 

IAJC007)  Q MSFC  594UA33J  740TS  (T]PJSlP20n  ORB  STING 

tAIC035)  U DATA  NOT  AVAILABLE 
[AIC021  ) O data  not  available 


REFERENCE  IhyOWtATICN 


SREF 

2890.0000 

SO. 

FT 

LREF 

1290.000Q 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

97S.DOOO 

IN. 

XT 

ynrp 

.0000 

IN. 

vt 

iMRP 

400.0000 

IN. 

zt 

scale 

.0040 

FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  0N  LONGITUDINAL  AERO 

CDDMACH  ^ 1.05 


SRB  BASE  AXIAL  FORCE  COEFFICIENT.  CABS 


> - -vI. 


DATA  SET  SYMBOL 

(AICX7)  Q 
(A1C035)  0 

{MC0211  U 


CONFIGURATION  DESCRIPTION 
HSFC  594(IA331  740TS  (T1P1SIP2011 

DATA  NOT  AVAILABLE  

MSFC  594CIA33J  740TS  IT2PIS3P201F2I 


ORB  STING 
ORB  STING 


reference 

SREF  2890 
LREF  1290 
BREF  1290 
XMRP  976 

YMRP 

2MRP  400 

SCALE 


INFORMATION 


.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0040 


so.  FT 
IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  ZT 


FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 
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SRB  BASE  AXIAL  FORCE  COEFFICIENT.  CABS 


DATA  SET  SYMBOL 


[AIC0071  n 
iAlC035J  Q 

lAicozn 


OS'FlGURATieN  CESCRIPTJCN 
MSFC  534CIA33)  740TS  mPlSlPSOll 
DATA  NOT  AVAILA9_E 
MSFC  594C1A333  740TS  IT2PIS3P231F2J 


ffi®  S'  ' Ki 
ORB  STING 


REFERENCE  It'TCRMATION 
SREF  2690,0000  SO.  FT 
12SO.CCOO 
1290.0000 
S7G.OOOO 
.0000 


Lf^F 

BREF 

XW?P 

YHRP 


m. 

IN. 

IN,  XT 
IN.  YT 


COEFFICIENT^  CABS 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

(AIC007J  Q MSEC  S94tIA33}  740TS  tTlPlSlP20n  ORB  ST 

( AIC035)  n DATA  NOT  AVAILABLE 

(A1C02I)  t?  MSFC  594tIA333  740TS  (T2PIS3P20IF23  ORB  STI5MG 


REFERENCE  INFORMATION 


SREF 

2690.0000 

SO.  FT 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

976.0000 

IN.  XT 

YMRP 

.0000 

IN.  YT 

ZMRP 

400.0000 

IN.  2T 

scale 

.0040 

FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 
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COEFFICIENT,  CABS 


DATA  SET  SYHBQL  CGNF I GlPAT I ON  CESCRIPTION 
(AIC007)  Q MSFC  594nA33}  74QTS  (TIPISIP20!  ) 
(AIC035)  ■ □ data  not  AVAILABLE 
tAlC0213  O MSFC  59<l(IA33)  740TS  (T2PIS3P201F2J 


ORB  STIM5 
ORB  ST I NS 


REFERFNCE 

SREF 

LREF  1290 
BREF  1290 
XMRP  976 

VMRP 

ZMRP  40D 

SCALE 


ir«FCSRMATlCN 

.0000  so.  FT 

.0000  m. 

.0000  IN. 

.0000  !N.  XT 

.0000  IN.  YT 

.0000  IN.  ZT 

.0040 


liiifillilll 


"■iBaaB888BaaBBMsa,_ 

laaaaaaaaaaaai 

ii88aBafla8aaa8B8aB88iiM—i 


laBBBBBBBBIBBBBBBii! 
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FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 

(HDMACH  = 1.97 


SRB  BASE  AXIAL  FORCE  COEFFICIENT.  CABS 


DATA  SET  SYMBUL 

(AIC007)  n 

{AIC035)  n 
(AIC02I)  O 


CONFIBURATItaN  DESCRIPTION 
I15FC  594(!A33i  740TS  ITIPISIP^U 
MSEC  5941 IA33  ) 740TS  lTlPjS3P^  F?) 
MSFC  594(1A33)  740TS  (T2PIS3P201F2) 


a?e  STING 
ORB  STING 
ORB  STING 


reference  information 


SREF 

2S9D.0000 

5Q. 

FT 

LREF 

129D.000C! 

IN. 

BREF 

I29D.00Ki 

IN. 

XT 

XKRP 

97B.0D0D 

IN. 

YMRP 

.0000 

m. 

YT 

ZKRP 

SCALE 

400.0000 

.nO'tO 

IN. 

ZT 

FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 

CUMACh  =2.99 


FORCE  COEFFICIENT.  CABS 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

IAIC0D7)  Q MS=’C  594nA33)  740TS  tTIPISlP20n  STIW 
(AIC0351  Q MSFC  594UA33)  740TS  (TIPIS3P20  F2)  GRS  ^ 
tAIC021)  O MSFC  594tIA331  740TS  (T2P1S3P201F2)  ORB  STI^fl3 


REFERENCE  If<rORNAriQN 


SREF 

ESSO.CKCa 

so. 

FT 

LREF 

I29O.C00Q 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

976.0000 

IN. 

XT 

YMRP 

.0000 

IN. 

yt 

ZMRP 

400.0000 

IN. 

ZT 

SCALE 

.cno 
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ORBITER  BASE  AXIAL  FORCE  COEFFICIENT»CABO 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

(AIC007)  Q MSFC  594(IA33J  740TS  (T1PIS1P2QI) 

8 MSFC  biIciA33'i  74GTS  (T2P1S3P201F21 


referewce 


ORB  STING 
ORB  STING 


SREF 

lref 

BREF 

XrtRP 

YKRP 

ZMRP 

SCALE 


2S90.00CXJ 
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ORBITER  BASE  AXIAL  FORCE  COEFFICIENT, CABO 


DATA  SET  Syt-IBSL  CO^IOJRATION  DESCRIPTION 
(A1C007)  Q HSTC  594CIA333  740TS  (T1P1S1P201) 

(AIC035)  □ DATA  NOT  AVAILABLE 

(A1C021)  O MSFC  594t IA33J  740TS  [T2P1S3P2QIP2) 


ORB  STING 
ORB  STING 


REFERENCE 
S?EF  2690 
LREF  1290 
BKEF  1290 
XMRP  97S 

YMRP 

ZNRP  400 

scale 


INFORHATION 
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ORBITER  BASE  AXIAL  FORCE  C0EFFICIENT»CABO 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

IAIC007)  Q MSFC  59<H  IA33I  740TS  CTIPISiP20n  ORB  STING 

CAIC035)  n DATA  NOT  AVAILABLE 

IAIC02I)  Q MSFC  59411 A33)  740TS  CT2P1S3P201F2)  ORB  STING 


REFERENCE  lAFORt-IATlON 
SREF  2S90.0000  50.  FT 

LREF  1290.0000  IN. 

BREF  1290.0000  IN. 

XMRP  97S.00C0  IN.  XT 

YMRP  .0000  IN.  YT 

ZMRP  400.0000  IN.  ZT 

SCALE  .0040 
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ORBITER  BASE  AXIAL  FORCE  COEFFICIENT. CABO 


ORBITER  BASE  AXIAL  FORCE  COEFFICIENTt CABO 


DMA  SET  SYMBOL  CONFIGURATION  E3ESCRIPTIQN 
[AIC007)  Q MSFC  594(IA33  ) 740TS  mPlSlP20n 

lilSifl  y tT2P.S3P20>F21 


CRB  STING 
ORB  STING 


REFERENCE  INFORMATION 
SREF  2690.0000  SO.  FT 


LREF 
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SCALE 
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ORBITER  BASE  AXIAL  FORCE  COEFFICIENT. CABO 


DMA  ssr  SVMBC3L 
CAIC007)  Q 

{ Aica35 ) n 
C AIC021  3 Q 


COI'S^EGURATJON  DESCRIPTtON 
HSFC  59-inA333  740TS  (T1P1SIP201) 
DATA  NOT  AVAILABLE 
HSPC  5941 IA33)  740TS  [T2P1S3P201F21 


ORB  ST1N6 
C3RB  sting 


REFERENCE  INFORMATION 


SREF 
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lref 
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BREF 
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ORBITER  BASE  AXIAL  FORCE  COEFFICIENT. CABO 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

IAIC007  3 Q MSFC  594(1  A331  740TS  (TlPlSlP20n  ORB  STING 

IaIcoI?)  V MSFC  594(tA33'i‘^740TS  (T2PIS3P20IF2)  ORB  STING 


reference 

SREF  2690 


INF0RMATU3N 
.0000  SQ.  FT 
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.0000  IN.  yT 

.0000  IN.  2T 
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ORBITER  BASE  AXIAL  FORCE  COEFFICIENT, CABO 


DATA  SET  SYMBOU 

{AIC007J  n 

CAIC035)  n 
CAIC0211  O 


CONFIGURATION  DESCRIPTION 
HSFC  594(IA33)  740TS  tTlPlSlPSOIJ 
DATA  NOT  AVAILABLE 
MSEC  594aA331  740TS  CT2P1S3P201F2) 


ORB  STTNG 
ORB  STING 


REFERENCE  INFORMATION 


SREF 
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LREF 
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BREF 
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SCALE 
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COEFFICIENT. CABO 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
IAIC007)  Q MSFC  534UA33)  740TS  mptSIP20M  ORB  STING 

tAIC035.)  n MSFC  594C1A33  ) 740TS  ITIPIS3P20IF2)  ORB  STING 

rAiC021)  O MSFC  594( IA33)  740T5  [T2PIS3P201F2)  ORB  STING 


REFERENCE  INFORMATION 
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QRBITER  BASE  AXIAL  FORCE  COEFFICIENT* CABO 


*■*1  >ji  n»,v  ' 


DATA  SET  SYf^L 
IA1C007J  Q 
(AIC035)  □ 

(AIC021)  O 


CONFIGURATION  DESCRIPTION 
MSFC  534nA33)  740TS  tTIPISlP20I)  ORB  STING 

MSFC  594UA33)  740TS  ITIPIS3P20IF2)  ORB  STING 

MSFC  594CIA33)  740TS  IT2PIS3P201F2)  ORB  STING 


REFERENCE  IWORMATION 
SREF  2S90.0000  SO.  FT 

LREF  1293.0000  IN. 

BREF  1290.0000  IN. 

XMRP  97S.OOOO  IN.  XT 

YMRP  .0000  IN.  YT 

2MRP  400.0000  IN.  ZT 

SCALE  .0040 
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FOREBODY  AXIAL  FORCE  COEFFICIENT,  CAF 


DATA  SET  SYmOL  Cf3NF  IGURATION  DESCRIPTICN 
tVlC0351  Q MSFC  SS-UIASSJ  740TS  CTlPlS3P2giF2)  Og| 

(V1C021)  H MSFC  5S4UA331  740TS  (T2PIS3P2QIF2)  ORB  STING 

IV1C007)  O MSFC  59411A33)  740T5  (TlPlSlP20n  ORB  STING 


REFERENCE  INFORHATIEN 
SREF  2690.0000  SO.  FT 


LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 
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MACH  NUMBER 


FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 

CAULPHA  = '10.00 


FOREBODY  AXIAL  FORCE  COEFFICIENT,  CAF 


DATA  SET  SYI^OL  CONFIGURATION  DESCRIPTION 
[V1C035I  Q MSFC  594UA33)  740TS  ' 

V C02I  ) □ MSFC  594UA33)  740TS  S3P20  F2) 

CV  C0D7  1 <>  MSFC  594nA33J  740TS  (T|PlSlP20n 


ORS  STING 
Qi^  STING 
ORB  ST  I IMG 


REi^ERENCE 
3REF  2S90 
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LREf 

BREF 
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YMRP 

2MRP 

SCALE 
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CBI  ALPHA  = -8.00 
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FOREB0DY  AXIAL  FORCE  COEFFICIENT*  CAP 


DATA  SET  SYMBOL 
{VIC035)  Q 

(VIC021)  n 

IVIC007)  O 


CONFIGURATION  DESCRIPTION 
MSFC  5941 IA33]  740TS  [T1PIS3P20IF2) 
MSFC  594MA33]  74QTS  ( T2PIS3P201F2) 
MSFC  594t!A33]  740TS  CT1PISIP201) 


C»e  STING 
ORB  STING 
ORB  STING 


REFERENCE 
SREF  2S90 


LREF 

BREF 

XMRP 

YMRP 

2MRP 


1290 
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INFORMATION 
.0000  SO.  FT 
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F0REBGDY  AXIAL  FORCE  COEFFICIENT,  CAP 


DATA  SET  SYMBOL 
{VIC035)  Q 
( VIC021  J Q 
IV1C007)  O 


CONFIGURATION  DESCRIPTION 
MSFC  SS'UIASSJ  740TS  (TIPI S3P20IF2I 
MSFC  S34(IA33)  740TS  (T2P1S3P20IF2) 
MSFC  594{IA33)  740TS  (TlPlSIP20n 


ORQ  STING 
ORB  STING 
ORB  STING 


REFERENCE  INFORMATICS 


SREF 

2GSa.00CHD 

SO.  FT 

LREF 

1290. OCOO 

IN. 

BREF 

1 290 .0000 

IN. 

XMRP 

976.0000 

IN.  XT 

YMRP 

.0000 

IN.  ''T 

ZHRP 

4UD.0000 

IN.  ZT 

SCALE 
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FOREBODY  AXIA-.  FORCE  COEFFICIENT.  CAF 


D^TA  ^ET  SYMBOL 
fVlC035)  Q 
(V1C0213  □ 

(VIC007  3 O 


CONFIGURATION  DESCRIPTION 
HSFC  594CIA33)  74QTS  (TIP1S3P201F21 
MSFC  594(IA333  740TS  IT2P1S3P20IF2) 
MSFC  594(IA331  740TS  fTlPlSlP20n 


ORB  STING 
ORB  STING 
ORB  STING 


REFERENCE  INFORMATION 


2690.0000 

1290.0000 
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400.0000 
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FOREBODY  AXIAL  FORCE  COEFFICIENT,  CAF 


FjREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


data  set  symbol  coi'FIGuration  description 

[V1C035)  O MSFC  594(IA33)  740TS  (TIP1S3P201F2J  ORB  STING 

V C021  H MSFC  5941 IA33)  740TS  (T2PI S3P20IF2J  Ogg  ST  ^ 

V C007)  y MSFC  594UA33}  740TS  (TIPlSIP20n  ORB  STING 


sssnniH 


REFERENCE 
SREF  2690 
LREF  1290 
BREF  1290 
XMRP  97S 

YMRP 

ZMRP  400 

scale 


INFORMATION 
.0000  so.  FT 
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FOREB0DY  AXIAL  FORCE  COEFFICIENT,  CAF 


□i*.TA  SET  SYMBOL  COf^  I GURAT I ON  DESCRIPTION 
(VIC035)  Q MSFC  5S4IIA33  ) 740TS  (T1P1S3PMIF2) 

V C02I1  U MSFC  594nA33)  740TS  CT2PIS3P201F2I 

tVC007j  O MSFC  5941 IA33)  740TS  {TIPIS1P20!) 


ORB  STING 
ORB  STING 
ORB  STING 


REFERENCE 
SREF  2690 
UR£F  1290 
BREF  1 290 
XMRP  976 
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2MRP  400 
SCALE 
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FOREPODY  AXIAL  FORCE  COEFFICIENT*  CAF 


DATA  SFT  SYMBOL  CONFIGURATION  DESCRIPTION 

(VICOJS)  Q MSFC  594UA333  74QTS  I'f 

(V1C021  ) □ MSFC  534C1A333  740TS  ^T2P  S3P20  F2. 

iy‘c007)  O MSFC  594(IA33]  740TS  {T1PISIP20I) 


ORB  STING 
ORB  STING 
ORB  STING 


reference  INFORMATION 
SREF  2890.0000  SO.  FT 


LREF 

BREF 
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SCALE 


1290.0000 

1290.0000 

976.0000 

.0000 

400.0000 
.0040 


IN. 

IN. 

IN.  XT 
IN.  VT 
IN.  2T 


UBIiBiniHiii! 


■Esna; 


IliEHimiBi 


BSSSiaSKSHSSKBSBSffiSS 

iamBsaaBaa 

liHBBBSBiiBSSBBBSBBBBBBBBBS 

IBiE 

BBBBBBBBSri 

aaaaaseaaaaagKi 


- 1 0 1 2 3 4 ^ 

MACH  NUMBER 

FIGIO  LAUNCH  VEHICLF-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO^ 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


DATA  SET  SYMBOL  CONF I6L«AT1CW  DESCRIPTION 
(VIC035)  Q MSEC  594UA33)  740TS  CTIPIS3P20JF2)  gSI 

[VIC021  ) □ MSFC  5941IA33)  740TS  [T2PIS3P20IF2)  255511^ 

tVIC0073  O MSFC  594CIA33)  740TS  [TlPlSlP20n  ORB  STING 


RT^-- ERErCE  1NF0RM,';T(‘>J 
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F0REBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


bUM  OF  THE  ORB,  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS,  CABT 


DATA  SET  SYMBOL  CGNPIGURATION  OESCR5PTION 

(VJC035)  Q MSFC  S94UA33)  740TS  rTlPlS3P201F2J  ORB  STIfVG 
(VIC021  ) n MSFC  S94(|A33J  740TS  (T2P1S3P201F2)  ORB  STING 
(VICOD7)  Q MSFC  5941IA33:  74DTS  (TIP1S1P201)  ORB  STING 


REFERENCE 
SREF  2690, 


IhFORMATION 
l.ooao  SQ.  FT 
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SUM  OF  THE  ORB.  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS. CABT 


SUM  C'  THE  ORB.  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS. CABT 


DMA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  , 

r\/irm=il  O MSFC  5941 IA33  ) 740TS  (T1PIS3P201P2)  ORB  STINS 

V Coil  □ SsFC  7StS  (T2P1|3P2^  Sg  II  S 

tviSo7)  Q MSFC  534UA33)  740TS  tTlP!SIP2Qll  CRB  ST  I MB 


REFERENCE  INFORMATION 
SREF  2690.0000  SQ.  FT 
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DATA  SET  SYMBOL.  CONFIGURATION  DESCRIPTION 

CVIC035J  Q MSFC  594CIA33)  740TS  ( TIPIS3P201F21  ORB  STING 
(VIC02I  3 n M3FC  594UA333  740TS  (T2PIS3P20IF21  ORB  ST1N6 
(V1CD07)  Q MSFC  5941IA333  740TS  [TIPISIP20U  ORB  STING 


REFERENCE  INFORMAT  JOrj 


SREF 
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FT 

LREF 
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2T 

scale 
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SUM  OF  THE  ORB.  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS 


DMA  SET  SYH80L  CONFIGURATION  DESCRIPTION 
(VIC035I  Q MSFC  594UA33J  740TS  tTlPjS3P201F2) 

i»/  roll  J □ MSFC  594(1A33I  740T5  (T2RIS3P201F2) 

tv  ro07)  O MSFC  594nA333  740TS  tTtPISlP201) 


ORB  STING 
ORB  STING 
ORB  STING 


reference 

SREF  2S90 
LREF  1290 
SREF  1290 
XMRP  97R 

YMRP 

ZMRP  400 

scale 


INFORMATION 
.GOOD  SO.  FT 

.0000  IN. 

.0000  IN. 

.0000  IN.  XT 

.0000  IN.  YT 

,0000  IN.  ZT 

.0040 


tamT' 
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~"^^SSSSSk 
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MAEH  NMJMBER 

FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  0N  LONGITUDINAL  AERO 

CF3ALPHA  = .00 


SUM  OF  THE  ORB*  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS, CABT 


DATA  SET  CONF I6URAT rON  DESCRIPTION  REFERE^EE  Il'fCRMATICN 

CV1C035J  Q MSFC  S94nA33)  740TS  CTIPIS3P201F2J  ORB  ST  I SREF  2S90.0000  SQ.FT 

IV1C02.1)  n MSFC  594I5A33J  740TS  (T2PIS3P201F2J  ORB  STINB  . LREF  1290.0000  IN. 

tVlC0Q7J  HSFC  5St(IA33]  740TS  [TlPISlP20n  ORB  STINB  BREF  1290.0000  IN. 

XMRP  976.0000  IN.  XT 

YMRP  .0000  IN.  YT 

ZMRP  4C0.C000  IN.  2T 

SCALE  .0040 


FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 

CGULPHA  = 2.00  PAGE  582 


SUM  GF  THE  ORB.  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS. CABT 


DMA  SET  SYMBOL  CONFrGURATION  DESCRIPTIW 
(VIC035)  Q MSEC  59tnA331  740TS  {T1P1S3PM1^1 


CV1C021  ) 
(V1C0D7) 


MSEC  594CIA33)  740TS  {T:3=»lS3P2alE25 
MSEC  594CIA331  740TS  {TIPISIP20U 


OR8  STING 
□RB  STING 
ORB  STING 


REFERENCE  II^BRHATJON 
SREE  2690.0000  SQ.  FT 


1290.0000 

1290.0000 

97S.D000 

.0000 

400.0000 

.0040 


IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  ZT 


IsSisSiiiihlBBilgB 

yBBBBBBBBIglBBBB^lBBBBBBBBBBBlBBBBBBL-.. 
BBBBBBBBBgiBBBBBBBlBBBBBBBBBBBBBBBBBB 
aBBBBiiBBBBBBlBgBBBlMlliiiiiiiiilii 

iaaaSKggKasa:sa:a:a:HB::r 


[BBBBBB 


aaiaiBBiiiBBBBiiiiMM 
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MACH  NUMBER 

FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 

CHj ALPHA  = 4.00 


SUM  OF  THE  ORBr  ET  AND  SRB  BASE  AXIAL  FORCE  CQEFFICIENTSpCABT 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTIWJ 

CVIC035)  Q MSFC  594nA333  740TS  CTIP1S3P20IF2)  Ogg 

tVlC02n  □ MSFG  594tIA33  ) 740TS  [T2P1S3P201F2J 

CVIC007)  O MSFC  594CIA33I  740TS  [TIP1SIP2013  STINB 


REFERENCE 
SREF  2690 
LREF  1290 
BREF  1290 
XMRP  976 
YMRP 

ZMRP  400 
SCALE 


If^ORMATlON 
.0000  SO.  FT 

.0000  m. 

.0000  IN. 

.0000  IN.  XT 

.0000  IN.  YT 

.0000  IN.  ZT 

.0040 


.... 

■nHassssinsgmBigH 
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ssBBSimsassBS 

SS58M"SS"jK”"BSiiiiiiii 
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FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  0N  LONGITUDINAL  AERO 


CHALPHA  = 6.00 


PAGE 


SUM  OF  THE  QRB.  ET  AND  SRB  BASE  AXIAL  F0RCE  CDEFFICIENTS. CABT 


SUM  OF  THE  ORB,  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS, CAST 


NORHM.  FORCE  COEFFICIENT#  CN 


DATA  SET  SYMBOL  C0NFI6URAT  !GN  DESCRIPTION 

fv/irmsi  n MSFC  594(!A32}  740TS  (TlPiS3P20lF2)  CRB  ST  INS 

V rail  H MSFC  swiiAii  iims  tT2P[|3P2mrai  ms  sTim 

tnC007)  o MSFC  534tIA33  ) 74CTS  tnPlSlP231)  ORB  STING 


REFERENCE  INFORMATION 
SREF  2690.0000  SO.  FT 

LREF  1290-0000  IN. 

BREF  1290.0000  IN. 

XMRP  976 .GOOD  IN.  XT 

YMRP  .0000  IN-  YT 

ZHRP  400.0000  IN-  2T 

SCALE  .0040 


CA)ALPHA  = -10.00 
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NORMAL  FORCE  COEFFICIENT,  CN 


DATA  SET  SYMB3L  CONFIGURATlffi'J  DESCRIPTION 

[VIC035J  Q MSEC  594UA331  740TS  IT1P1S3P20JF2)  ^ fT|^ 

(VIC021)  Q M5FC  594nA33)  740TS  IT2PIS3P20IF23  ^ |II5® 

(VIC007  y HSFC  594(^333  740TS  [T1PIS5P20I3  ORB  SUNS 


REFERENCE  {KFCRMATION 


SREF 

LREF 

BREF 

XHRP 

YWRP 

2MRP 

scale 


2S90-.00G0 
129Q.COOO 
1290 .0000 
976.0000 
.0000 
400.0009 
.0940 


iMMMiMSSM 


188888S8SB8IS1888888888BBS88SB888MB 

8BB888aBB888S8888aa8888MWMwwMM 
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FI610  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 


CBIALPHA 


-8.00 


PAGE 


NORHAL  FORCE  COEFFICIENT.  CN 


data  set  symbol  configuration  description 

fvirmsj  n KSFC  594C1A33)  740TS  ITIPIS3P201F2)  ORB  STING 

Wicofu  d MiHRSlAll)  740TS  ^ UK: 


reference 

SREF  2S90 


information 
.0000  SO.  FT 


( VIC007) 


MSFC  5941 IA33)  740TS  mPlSlP20!)  DR8  STINB 


0000  IN. 
,C-XO  IN, 


I.ODOO  IN.  XT 

.0000  IN.  YT 


I.COOO  IN.  ZT 
.0040 


imMMimBM 


aBBaBaB8:88ggM! 


laBHBHMEiniHiraisSI 

IlSSfiTo^SP"^ 
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FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 

CCIALPHA  = -6.00 


. ll>/_  . 


' NORMAL  FORCE  COEFFICIENT,  CN 


data  set  SYHBEIL  CONF16URATIC3N  DESCRIPTION 

iillii  8 lllliiliilF  ill 


RErCKEKTE  . IL-f. 


SRCr 
I RF/' 
BRlF 
XMRP 
VMRP 
ZNRP 
SCALE 


CESD-OCC:" 

IC90.C3DJC 

1230.0Cl:0 

97S.0CUa 

.OQCC 

400.0030 

.0040 


‘N. 

!N. 

!N.  XT 


IW.  YT 
IN.  2T 
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FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  0N  LONGITUDINAL  AERO 

CD3ALPHA  = -4.00 


NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SET  SYMBOL  CONFIBUSATICN  DESCRIPTION 
tVlC0351  Q MSFC  594CIA333  740TS  IT1P1S3P201F21 

[V1C02IJ  U MSFC  594(IA331  740TS  (T2PIS3P201F2J  ORB  STING 

IVIC007}  O MSFC  594UA33J  740TS  tTiPlSlP201)  ORB  STING 


REFERENCE  INFORMAHON 


2S90.00G0 
12SO.OOOO 
1293. DODO 
976. DODO 
.0000 
400.0000 
.0040 


SQ.  ft 
IN. 

IN. 

IN.  XT 
IN.  YT 


3&B58BBSBBBSBBSBSBSSBBh 

liBaBHBaaBaiMBaBiB 
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MACH  NUMBER 

FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 

CFjALPHA  = -2.00  PAGE 


N0RMAL  FORCE  COEFFICIENT,  CN 


DATA  SET  SYMB£3L  CQNF [6URAT ION  DESCRIPTION 
CV1C035)  Q NSFC  594(IA33)  740TS  CT1P1S3P201F21  2S§ 

CV1C021)  □ MSFC  594UA33J  740TS  tT2PlS3P23IF2J  2^  Hit® 

t\MCOD73  O MSFC  594(IA33  ) 740TS  (TlPlSiP20n  ORB  STINS 


REFERENCE  INFORMATION 


2630. ODOO 
1290 .0000 
1290.0000 

976.0000 
.0000 

400.0000 
.0040 


SO.  FT 
IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  2T 
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^BBBaaBeaBgsssssBksaMSi 

la888B88BB88888B88BBB8B8a8BwB 
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3B33B38S888B83I 
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FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 

CF3ALPHA  = .00 


NORMAL  FORCE  COEFFICIENT r CN 


NORMAL  FORCE  COEFFICIENT,  CN 


DATA  SET  SYMBCa.  C0^F1GLIRATIC5N  CESCRIPTION 

tVlC03S)  Q MSEC  594:nA33)  740TS  mPlS3PMlF2)  Ogg  |Tjl« 

(VIC021J  □ MSTC  594(1A33)  740TS  CT2PiS3F2QlF23  STj^ 

CVIC007)  O MSFC  594t  IA33)  740TS  (T1PISIP20U  ORB  STING 


REFERENCE  INFORMATICS 
SREF  ^90.0000  SO.  FT 

LREF  1290.0000  IN. 

BREF  1290. 0000  IN. 

XNRP  976.C000  IN.  XT 

YMRP  .0000  IN.  YT 

ZMRP  400.0000  IN.  ZT 

SCALE  .0040 


mill 


iUMilisngggraB^ 


aasaB::aB:aaaaB::Ba8sap 

■■  ~ 

aBBBBBBBBBBBBBBBBBBBBBBHaaagr'^ 

BBBBHH 
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MACH  NUMBER 

FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 

CHIALPHA  ==  4.00  PAGE  594 


NQRHAL  FORCE  COEFFICIENT,  CN 


DATA  SET  SYMBCa.  CCNFI6URAT10N  DESCRIPTION 

(VIC035)  Q MSFC  594{IA333  740TS  tTIPlS3P20jF2I  S 

V coll  ) □ MSFC  594HA331  740TS  IT2PIS3P20  F2)  ORB  |T  ^ 

V C007)  y MSFC  594UA33)  740TS  (TlPlSlP20n  ORB  STING 


reference  information 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


2690.0000 
1290.00CH3 

1290.0000 
97B.OODO 

.0000 

400.0000 

.0040 


SO.  FT 
IN. 

IN. 

IN.  XT 
IN.  YT 
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MACH  NUMBER 

FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 

C HALPHA.  = _ — 


NORMA).  FORCE  COEFFICIENT,  CN 


DATA  SET  SYMBOL  COf^IGURATION  DESCRIPTION 
{VIC035)  Q MSFC  SS-tCIASS)  740TS  ITIPIS3P20IF2J 

(V  C07I  □ MSFC  SS-UIASS)  740TS  tT2PlS3P20  F2J 

fV  C007)  O MSFC  594tIA33}  740TS  £TIP1S!P2013 


Q(%  STjNS 
E!RB  STlhjG 
STlt«3 


REFERENCE 
SREF  2=90 
LREF  129D 
BREF  129D 
XMRP  97B 

YMRP 

ZMRP  400 

scale 


ANFtWHATIQN 
.0000  SO . FT 

.0000  IN. 

.□coo  m. 

.0000  IN.  XT 

.□ODD  IN.  YT 

.OKJO  IN.  ZT 

.0040 


sfflBasssBsssasasnsm 


ImBBaiHiiiiiilil 


SEBSaaaaBaaBaBBaaaBBaB 


laBaannBiBBB 
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MACH  NUMBER 


F I GIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 

t J]  ALPHA  = 8.00 


NORMAL  FORCE  COEFFICIENT,  CN 


data  set  symbol 

(V1C035)  Q 

IV1C021)  n 

(VIC007)  O 


COhJFlGURATION  DESCRIPTiON 
MSFC  594(IA33)  74QTS  tTlPlS3P20IF2) 
MSEC  594(IA333  740TS  [T2P1S3P2D1F21 
MSFC  594{TA33)  740TS  [TlPlSlP2Qli 


ORB  STINS 
t3RB  STINS 
ORB  STINS 


REFERENCE  INFCRMATION 


SREF  2B90.00DO 
LREF  1290.0000 
BREF  1290.0000 
XMRP  97&.0000 
YMRP  .0000 
ZMRP  400.0000 

scale  .cia4D 


SO.  FT 
IN. 

IN. 

IN.  XT 
IN,  YT 
IN.  2T 


MACH  NUMBER 


FIGIO  LAUNCH  VEHICLE-FIRST  STASE-ORAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 


CK] ALPHA  = 10.00 
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FOREBODY  PITCHING  MOMENT  COEFFICIENT^  CLMF 


DATA  SET  SYMBOL  C0NFI6L«ATir/^  DESCRIPTION 
iVIC0353  n KSFC  594CIA33)  74QTS  tTIPlS3P2QlF2) 

TV1C02I  ) □ MSFC  594(5A33)  740TS  (T2PlS3P2aiF2) 

(V1CD073  Q MSFC  594tlA33J  740TS  CTiPISlP20U 


ORB  STItgQ 
ORB  STING 
ORB  STING 


REFERENCE  lAFQRHATION 


SREF 

2B90.00CO 

SQ.  FT 

LREF 

129D.0000 

IN. 

BREF 

1290.000D 

IN. 

XMRP 

976.0D00 

IN.  XT 

YMRP 

.0000 

IN.  YT 

2MRP 

400.0000 

IN.  2T 

SCALE 

.0040 
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FI610  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  0N  L0NGITUDINAL  AERO 

CATALPHA  - -10.00  PAGE  598 
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F0REBOOY  PITCHING  KOMENT  CQEFFICIENTf  CLHF 


DATA  SET  SYMBOL  CQf'F  1 GURAT 1 ON  DESCR IPT I ON 

lESi  § Eiliiiiililii?’ 


ORB  STIN6 
ORB  STING 
ORS  STING 


reference  information 

5REF  2590.0000  OT.  FT 


1290.0000 

1290.0000 

976.0000 
.0000 

400.0000 
.0040 


IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  ZT 


■iiiiliiii! 


JIS&BS 
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gaassaassBi 


MACH  NUMBER 


FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO^ 


CBIALPHA  - -8.00 


FOREBQDY  PITCHING  MOMENT  COEFFICIENT,  CLMF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
(VIC035)  Q M5FC  534nA33)  740TS  £TIPIS3P2ai^) 

{VlC02n  □ MSFC  534(IA33)  740TS  IT2P1S3P2QIF2) 

CVIC007)  O MSFC  594nA331  74DTS  ITlPlSlP2aiJ 


ORS  STING 
STING 
ORB  STJNG 


REFERENCE 
SREF  2S90 
LREF  1230 
BREF  1290 
XMRP  976 
YMRP 

ZMRP  400 
scale 


ItFCRMATION 
,0000  SO-  FT 

.0000  IN. 

.0000  IN. 

.0000  IN.  XT 

,0000  IN.  VT 

.0000  IN.  ZT 

.0040 


sssnssm^sui 


IBHBSi 


JmSMMimS!! 
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FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 

CC3ALPHA  = -GaOO 


FCREBOOY  PITCHING  MOMENT  COEFFICIENT.  CLMF 


D/vTA  SET  SYHQ3L  CONFIGURATION  DESCRIPTICN 
(ViC03‘j1  Q MSFC  594(IA33)  740TS  ( T^PIS3P201F2)  QR9 

(VIC021J  n MSFC  594fIA33)  740TS  tT2PlS3P20iF2)  0R8  ST  NS 

fVJCOiJ/l  O MSFC  594nA33)  740TS  lTlPlSlP20n  OR0  STINQ 


referewce 

SREF  2G90 
LREF  1290 
BREF  1290 


information 
.0000  so.  FT 
.0000  IN. 
.0000  IN. 
.0000  IN.  XT 

.0000  iN.  YT 
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■qniH 
■m 


■■I 

ssiwJ 


gMaaBaas 


nm 
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MACH  NUMBER 


FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  DM  LONGITUDINAL  AERO 


CO  )At.  PHA 


4,00 
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FOREBODY  PITCHING  MOMENT  COEFFICIENT.  CUMF 


DATA  SET  SYMBOL  CONFIBURATION  DESCRIPTION 

IVIC035I  Q M5FC  594UA33)  740TS  CTlPlS3P20lF2)  gSg  STjW 
CV1G02M  U M5FC  534nA33)  740T5  IT2P1S3P20IF2)  gSg  ST  NG 
EVICD071  <>  MS^C  594(IA33)  740TS  (TIPlSlP?On  CRB  STING 


KLPERtNCE  INFORMATION 
SREF  X'SSG.OaOO  SO.  F^ 

lRFF  1290.O0D0  IN. 

pRtr  1390.OP0D  IN. 

^7S.CCCD  IN.  XT 
-.-HP  .02' '0  iN. 

400. OQC^  in.  Z'^ 
SCALE  .0D4O 


fmmBSBBBBBBm 

iSaBsiiidnsss^srasai 


FIGIO  LAUNCH  VEHICLE- 

CE)ALPHA  - -2.00 


1 2 3 ^ ^ b 

MACH  NUMBER 

ST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 
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FOREBODY  PITCHING  MOMENT  COEFFICIENT,  CLMF 


DATA  SET  SYHBdL  CONFIGURATION  DESCRIPTION 

{V1C035I  Q MSFC  594C 1A33J  ‘MOTS  tTlPlS3P20lF2)  Ogg  STjND 

Ivlc02J  J n ^^SFC  594CJA33)  740TS  IT2P1S3P201F2)  251  II 

(VICOUT)  O MSFC  594nA331  74GTS  CT1P1SIP2011  ORB  ST  INS 


REFERENCE  INFORHATICN 


SREF 

269D.OOOO 

50. 

FT 

LREF 

1290.0000 

IM. 

BREF 

1290.0000 

IN. 

XHRP 

975.0000 

IN. 

XT 

.0000 

IN. 

TT 

ZMRP 

400.0000 

!N. 

2T 

SCALE 

.0040 
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MACH  NUMBER 


FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  8N  LONGITUDINAL  AERO 

CF5ALPHA  .00  603 


FQREBODY  PITCHIN6  MOMENT  C0EFFIC5ENT,  CLMF 


DATA  SET  SYMSDL  CDNEIGURATJON  DESCRIPTION 
rVlC0353  Q MSFC  594IIA331  74QTS  fTIPIS3P2giF2) 

IV  C021  □ MSFC  ‘J94MA33J  740TS  (T2PIS3P20  F2) 

IV  ro07  y MSFC  594HA331  740TS  CT1PIS1P20U 


REFERENCE  I NFCRMA , I DN 


ORB  STING 
CRB  ST I NS 
ORB  sting 


2690.0003 

1290.0000 

1230.0000 
97S.OOOQ 

.0000 

400.00CO 

.0040 


SO.  FT 
IN. 

IN'. 

IN.  X’’ 


KassasassasBsaaggamgi 

..■■■■■HSBBSSBSSSBaam 
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.jmmmmmmmmmmmmsmm 
paaaaaaaaainaaaaaar 


FIGIO  LAUNCH  VEHICLE-FIRST  STAGE- 

CG)ALPHA  = 2.00 
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■DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 
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FOREBCDY  PITCHING  MOMENT  COEFFICIENT,  CLMF 


* '} 


t- 


DMA  SET  STMBQL  CON^’ieURATION  DESCRIPT  I CM 

C-VJC035)  G MSEC  S94MA33)  740TS  (TiPlS3P20!F2}  fTtr^ 

V cn?n  b MSEC  b34nA33)  74QT5  r T2PIS3E2cHE2)  ORB  ST  NB 

V C0L17J  O MSEC  594nA33)  740TS  mPlSlP73!)  ORB  5TIN5 


reference  jnforhaticn 


SREF 

2GSO.OOOO 

SO. 

FT 

LREF 

1290-0000 

IN. 

BREF 

12SO.OOOO 

IN. 

XT 

XHRP 

97B.OOOO 

IN. 

YKRP 

.0000 

IN. 

YT 

ZMRP 

4QO.OCOO 

!N. 

ZT 

SCALE 

.0040 

FIGIO  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LONGITUDINAL  AERO 

PAGE  60^ 
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F0REB0DY  PITCHING  MOMENT  COEFFICIENT.  CLMF 


FOREBODY  PITCHING  HOMENT  COEFFICIENT,  CLMF 


DATA  SET  SYMBOL  CONFtBURATlON  DESCRIPTION 
IV1C035)  n MSFC  594flA331  740TS  ITlPlS3P2giF2) 
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FIGll  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/DIRECTIONAL  AERO 

CJIMACH  = 4.96  PAGE  618 


ROLLING  MOMENT  COEFFICIENT.  CBL 


DATA  SET  SY^^OL 
tAlCOOB)  Q 
fAlC0361  □ 
(AIC022)  O 


CONFIGURATION  DESCRIPTION 
NSFC  534£IA333  740TS  [T1P1S1P20D 

HSFC  SslttA33]^740TS  tT2PlS3P20IF2J 


ORB  STING 
ORB  STING 


reference  information 


SREF 

LREF 

BREF 

XMRP 

THF^P 


ZMRP 

scale 


2690.0000 

1290.0000 
1290.0000 

97B.0000 

.0000 

400.0000 

.0040 


SQ.  FT 
IN. 

IN. 


IN.  XT 
IN.  YT 
IN.  zr 


SIDESLIP  ANlaLh.  ucurM^uo 

FIGll  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/DIRECT^ONAL  AERO 


CA)MACH  - .BO 


ROLLING  MOMENT  COEFFICIENT.  CBL 


DATA  SfT  SYMBOL 
{AICOOBJ  Q 
{AIC036J  □ 
{AIC022)  Q 


CONFieURATlON  DESO^IPTION 
MSFC  594nA331  74QTS  (TlPlSlP20n 
DATA  NOT  AVAILABLE 
DATA  NOT  AVAILABLE 


ORB  STING 


reference  Ii'FORH‘.T10tM 


SREP 

2690-0000 

SQ. 

FT 

lREF 

1290.0000 

IN. 

BREP 

I29D.OOOO 

IN. 

XT 

XKRP 

976-0000 

IN. 

YMRP 

.0000 

IN. 

YT 

ZMRP 

400.0000 

IN. 

2T 

SCALE 

.0040 

FIGll  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/DIRECTIONAL  AERO 

CB3MACH  = .80 


ROLLING  MOMENT  COEFFICIENT.  CBL 


DATA  SET  SYMBOL 
(AIC008  3 Q 
(AJC03B1  0 
1AICO22)  O 


CONFIGURATION  DESCRIPTION 
MSFC  594MA333  740TS  ITIP1S1P20U 
DATA  NOT  AVAILABLE 
MSFC  594(!A33)  740TS  iT2PlS3P20iF23 


ORB  STING 
ORB  STING 


REFERENCE  INFORMATION 


SREF 

LREF 

BREF 

XMRP 


YMRP 

SCALE 


2690.0000 

1290.0000 
1290.0000 

975-0000 

-0000 

400-0000 

.0040 


SO.  FT 
IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  ZT 


ROLLING  MOMENT  COEFFICIENT*  CBL 


DATA  SET  SVhBQL  CONFIGURATION  DESCRIPTION 
(AlCOOa)  D MSFC  594CIA33  ) 740TS  lTlPlSlP2Gn 
[MC036)  □ DATA  NOT  AVAILABLE 
(MC022)  O data  not  AVAILABLE 


ORB  STING 


reference 

SREF  2690 
LREF  1290 
BREF  1290 
XMRP  976 

YMRP 

ZMRP  *100 

SCALE 


I^FCRN^T^C^N 

.0000  so.  FT 

.0000  IN. 

.0000  IN. 

.0000  IN.  XT 

.0000  IN.  YT 

.0000  IN.  2T 

.0040 


wmBsumm 


i:s::s::ss:r 


in 
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FlGll  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/DIRECTIONAL  AERO 

CD3MACH  = 1.05  "22 


ROLLING  MOMENT  COEFFICIENT#  CBL 


DATA  SET  SYMBOL 
(AICOO0}  Q 
IAIC036  3 □ 

(AIC0221  O 


CONFIGURATION  DESCRIPTION 
MSFC  594UA33]  740TS  (TJPISIP201) 
DATA  NOT  available  _ 

MSFC  594C1A333  740TS  (T2PIS3P20IF2) 


ORB  STING 
ORB  STING 


REFERENCE  INFORMATION 


SREF 

2S90.0DOO 

SO. 

FT 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN- 

XMRP 

976.0000 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

ZMRP_, 

400.0000 

IN. 

ZT 

SCALE 

.0040 

FIGll  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  0N  LATERAL/DIRECT IflNAL  AERO 


(E)MACH  = 1. 10 


ROLLING  MOMENT  COEFFICIENT.  CBL 


DATA  SET  SYMBOL  CONTIGURATIOM  DESCRIPTION 

(AIC008)  Q MSEC  594nA33)  740TS  (TlPlSIP2an  ORB  STING 

{AIC03S)  u data  not  available 

IA!e022)  t?  MSEC  594UA33  ) 740TS  (T2P1S3P20IF2)  ORB  STING 


REFERENCE  IN«^ORMAT10N 


2690. GOOD 
1290.0000 
1290. DODO 
976 .0000 
.0000 
400. DODO 
.OO40 


SO,  F’ 
IN. 

IN. 

!N.  XT 
IN.  YT 
IN. 


■■■■■iisiHmniiMMHMn 





■■■■■■miMnaBnumliaHH 

■■■■■■■KaiiBBBmnimBBUBBnE 


-.08“ 


-.10- 


-.12' 


::a!ai«g!ESaa8asssagBg8i 

namasaagaas^aaag 


IIRIi 


gggggi 


-8-4  0 4 8 
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FIGll  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  0N  LATERAL/DIRECTIONAL  AERO 


CFIMACH 


1 .25 


pai;f  P94 


ROLLING  MOMENT  COEFFICIENT.  CBL 


DMA  SETT  SYMBOL  COhFIGURATlQN  DESCRIPTION 

CAICD09)  Q MSFC  534UA33  ) 740TS  (T1P1S1P20I)  ORB  STING 
{AIC036I  n DATA  NOT  AVAILABLE 

{AIG022)  O DATA  NOT  AVAILABLE 


REFERENCE  INFORMATION 


SREF 

2690.0000 

SO.  FT 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

976.0000 

IM.  XT 

YMRP 

.0000 

IN.  YT 

ZMRP 

400.00CO 

IN.  ZT 

SCALE 

.0040 

FIGll  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/DIRECTIONAL  AERO 


CGDMACH  - 1.47 


PAGE  625 


ROLLING  MOMENT  COEFFICIENT.  CBL 


DMA  SET  SYMBOL  COt'JFlGURATlQN  DESCRIPTION 

(AlCOOB)  Q MSFC  594nA33I  740TS  tTlPlSlP20l)  QRBS'ING 

IAIC036)  U DATA  NOT  available 

(AIC022)  O MSFC  594(IA33)  740TS  CT2P1S3P20IF2)  ORB  STIIv© 


REKERc.NCE  INFOWATION 


srtf 

2B90.DO00 

SO.  FT 

lwt 

129D.0000 

IN. 

BRCF 

129D.OOOO 

I'M 

KMRP 

976.000D 

IN.  MT 

YHRP 

.0000 

IN.  YT 

rf^RP 

400.0000 

IN.  ZT 

scale 

. 0040 

FIGll  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/DIRECTIONAL  AERO 


CHDMACH  ^ 1.S7 


°AGE  626 


[I 


ROLLIMG  MQMENT  COEFFICIENT,  CBL 


,*«zacitr 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

(AlCOOB)  n MSFC  5B4(IA331  740TS  mPlSlP20I)  ORB  STING 
(AIC03S)  □ DATA  NOT  AVAILABLE 
(AIC022J  <?  DATA  NOT  AVAILABLE 


REFERENCE  INFORMATION 


SREF 

2S90.0000 

SQ.  FT 

LREF 

1290.0000 

IN. 

BREF 

1 290. 0000 

IN. 

XMRP 

97B.OOOO 

IN.  XT 

YMRP 

.0000 

IN.  YT 

2MRP 

400.0000 

IN.  2^ 

SCALE 

.0040 

FIGll  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/DIRECTIONAL  AERO 

CI3MACH  2.99  ^27 


RPLLIN8  MOMENT  COEFFICIENT.  CBL 


DATA  SET  SYMBOL 
(AIC008  1 Q 
fAjC036  1 n 
{A1C0221  O 


CONF1GLWATJ0N  DESCR4PT10N 
MSFC  SS-ttlASS]  740TS  {T1P1SJP201) 
MSFC  594(IA33J  740TS  CTtPlS3P20tF2) 
MSFC  534CIA33)  740TS  CT2PIS3F201F2} 


ORB  STING 
ORB  STING 
ORB  STING 


REFERENCE  INFE^MATION 


SREF 

2S90.0000 

SO.  FT 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

Xi-iRr' 

97B.D000 

IN.  XT 

YMRP 

.0000 

IN.  YT 

ZMRP 

400.0000 

IN.  2T 

SCALE 

.0040 

f.'  ' 


YAWING  MOMENT  COEFFICIENT^CYN 


DMA  SET  SY'^OL 

(AIC0081  Q 
(AIC03B)  0 
(AIC022)  O 


CONFIGURATtON  DESCRIPTION 
MSEC  59<UIA33)  740TS  mPiSlPSOl) 
DATA  NOT  AVAILABLE 
MSEC  594(IA33)  740TS  (T2PIS3P201F2J 


ORB  STING 
CRB  STING 


REFERENCE  ^^FORMATI0^1 


5REF 

2590 .0000 

SQ. 

FT 

lREF 

1290.0000 

IN. 

SRcr 

1290.0000 

IN. 

XMRP 

976  .0000 

IN. 

XT 

Yf^RP 

.0000 

IN. 

YT 

2MRP 

400.: 0000 

IN- 

2T 

SCALE 

.0040 

F16I1  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON 

CAIMACH  = .BO 


LATERAL/DIRECTIONAL  AERO 

PAGE  S29- 


YAWING  MOMENT  COEFFICIENT. CYN 


DATA  SET  SYMBOL  CONFIGURAT IO^f  DESCRfPTIDN 
CAIC003)  Q MbFC  594UA33)  740TS  (TIPISIP201) 
CA1C036)  □ DATA  NOT  AVAILABLE 

CAICa22  1 O data  NOT  AVAILABLE 


.35 

.30 

,25 

.20 

,15 

-10 

.05 
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^.10 

-.15 

-.20 

-.25 

-.30 

-.35 


REFERENCE  INF0R^fAT 


0R9  STING 


SREF 

2S90.0000 

SU.  PT 

LREF 

1290. CODO 

!N. 

BREF 

1290 .0000 

IN. 

XMRP 

97S.OOOD 

IN.  XT 

YMRP 

.0000 

IN.  YT 

Z-"RP 

40D.O000 

IN.  21 

scale 

.0040 
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VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/DIRECTIONAL  AERO 

.80  PAGE  630 


MOMENT  COEFFICIENT, CYN 


DATA  Sn  SYMBOL  CONFIGURATION  DESCRIPTION 
(AIC008)  L)  MSFC  594(1  A33)  740TS  (TlPISlP20n 

(AIC03G1  □ DATA  NOT  AVAILABLE 

(ArC022)  O MSFC  594UA333  740TS  (T2P1S3P201F2J 


REFERENCE  INFORtlATION 


ORB  STING 


ORB  STING 


SREF 

LREF 

BREF 

XNRP 

YMRP 

2MRP 

SCALE 


2690.0000 

1290.0000 

1 290 .0000 
976.00G0 

.0000 

400.00CK3 

.0040 


SO. 

IN. 

IN. 

IN. 

IN. 

IN. 


FT 


XT 

YT 

ZT 


FIGll  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/DIRECTIONAL  AERO 

CC3MACH  = .90 


YAWING  MOMENT  COEFFICIENT, CYN 


reference:  INrORMMieBW 
SREF  2630.0000  SQ. 

LREF  1230.0000  IN. 

BREF  i-290.oacc:  'N. 

XHRP  976.00C0  !N. 

YMRP  .0000  IN.  ^ ■ 

ZMRP  400. DODO  5N.  ZT 

SCALE  .0040 


DATA  SET  SYMBOL 
{A1C0D8)  Q 
{AICD3S1  □ 
(A1C022)  O 


CONFiGURATtON  DESCRlPriON 
MSFC  5941IA33)  740TS  [TlPlSiP20n 
DATA  NOT  AVAILABLE 
DATA  NOT  AVAILABLE 


STING 


YAWINS  MOMENT  COEFFICIENT, CYN 


DATA  SET  SYMBOL  CCNFIGURATtON  DESCfiflPTfON 

(A1C008)  Q MSFC  594{  IA33J  740TS  !lTlP|SlP20n  ORB  STING 

(AIC03S)  □ DATA  NOT  AVAILABLE 

{AIC022)  O MSFC  594tIA333  740TS  IT2P1S3P201F2)  ORB  STING 


REFERENCE 
SREF  2GSO 
LREF  1290 
BREF  J290 
XHRP  976 
YMRP 

ZMRP  400 
SCALE 


INFORMATION 

.0000  so.  FT 

.0000  IN. 

.0000  IN. 

.0000  IN.  XT 

.0000  IN.  YT 

.0000  IN.  ZT 
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YAWING  MOMENT  CQEFFICIENT^CYN 


OAJS  SLT  SYMBIX  CGNF 16URATJON  DESCRIPTION 

(AICOO0)  Q M^FC  594(  1A333  743TS  mPlSIP20n  ORB  STING 

<A!C036)  □ DATA  NOT  AVAILABLE 

(AIC022)  O MSEC  594UA33}  740TS  fT2P1S3P20lP2)  ORB  STING 


F^'rFLKL^^■£  lN=aRMATie\ 
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YAWING  MOMENT  COEFFICIENT. CYN 


DATA  SET  SYMBOL  CONFIGURATION  OESCRIPTION 
(AlCOGUJ  Q MSFC  59KIA33]  740TS  (TIPJS!P201J 
(MC036)  n data  not  AVAILABLE 
tAlCD22)  O data  not  AVAILABLE 


ORB  STING 


REFERENCE 
SREF  2GS0 


INFORMATICS 
.OOCX)  SO.  FT 
.GOOD  IN. 
.0000  IN. 
.0000  IN.  XT 

.0000  IN.  XT 


liBBaaBBaaagagissMSL,,, 

MBBaaaaaBBaaBa^gggggg|g|g|gga^ 


m 


laBBsaaaaBaaa^^^kLi 

MBBBBBBBBBBBBBBBBBBBBIialaBBBBBMB! 

mm 

!l8ai8BKaaBlSISS5BBii 
i8BaM8aBaMB8B8BakMMM«wBi 

iBaaaaiaaBBBaaaaaBM 
aBssaaaaaBBiWtaaEr 

[■■■■■iaiillmiig 


§gB|a 
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,XNiiUU 
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C6)MACH 


1 .47 
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YAW I NS  MOMENT  COEFFICIENT, CYN 


DATA  St:T 
{ AIC0D8) 
(AIC036) 
{AjC022J 


SYMBOL  CONFIGURATION  OESCRlPTiON 

ghSFC  59<U1A33)  740TS  [TIPISIR20U 
DATA  NOT  AVAILABLE 
MSFC  594(1A33]  740TS  [T2PIS3P20IF2) 


ORB  STINO 
ORB  STING 


REFERENCE  INFORMATION 


SRLF 

2630.0000 

SQ. 

FT 

LRrr 

1290.GQ00 

IN. 

BREF 

1290 .GOOD 

IN. 

XMRP 

97S.OOOO 

IN. 

XT 

vMRP 

.0000 

IN. 

YT 

2HFR 

400.0000 

!N. 

ZT 

scale 

.0040 

YAWING  MOMENT  COEFFICIENT. CYN 


C^TA  SET  SYMBOL  CONF16URAnOh4  DESCRIPTION  REFERENCE  INFORMATION 


IAIC008)  C 

) MSFC  5941IA33I  740TS  mPlSlP20l  ) 

ORB  STING 

sref 

26SQ.00D0 

SO.  FT 

(AIC036J  L 

3 DATA  NOT  AVAILABLE 

LREF 

1290.0000 

IN. 

(AIC022)  < 

S data  not  available 

BREF 

1230.0000 

IN. 

XMRP 

97&.0000 

IN.  XT 

YMRP 

.0000 

IN.  vT 

ZMRP 

400.0000 

IN.  ZT 

SCALE 

.0040 

-16  -12  -8  -4  0 4 8 12  16 

SIDESLIP  ANGLE.  BETA.  DEGREES 
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C I )MACH 


2.33 


PAGE  637 


YAWIhiS  MOMENT  COEFFICIENT. CYN 


DATA  SET  SYMBOL  CONF IGURAT tON  DESCRIPTION 

(AIC008)  Q MSEC  534(IA333  740TS  (TIPISIP20U  CWB  ST1N6 
(A1C03S)  U msec  594nA33)  740TS  (TlPiS3P20IF2)  ORB  SflND 
(A1C022)  O N5FC  594MA333  743TS  (T2P1S3P201F2I  ORBSTiNS 


RFF-£RE»CE  INFORMATJON 


.fci'rVJ.OOOO 
1290.0000 
12.*0.0^0 
9 ■'6.  GOOD 
.0000 
400.0000 
.0040 


SQ.  FT 
TN. 

IN. 

irj.  XT 
IN.  VT 


HH 


HHK 

liiiH 


!M* 


m 


HBHI! 
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CJIMACH  = 4.96 


PAGE  638 


lE-FORCE  COEFFICIENT.  CY 


DATA  SCI  SYHBOL  CONF  IGfjRAT  I ON  DESCRIPTION 
CAICODB)  Q MSEC  594nA33)  740TS  tTlPlSlP20n 

{aiSSI  9 MSFC  ^4t^A33^^74lTS  U2PIS3P201F2^ 


RFFERENCE  INFORMATION 


0RB  STIhS3 
CRB  STING 


2590.0000 
I29D.0000 

1290.0000 

976.0000 

.0000 

400.0000 
.0040 


SO.  FT 
IN. 

IN. 

IN.  XT 
IN.  YT 
IN,  ZT 


IHiilil 


lis 


YAWING  MOMENT  COEFFICIENT. CYN 


FIGll  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/DIRECT^ONAL  AERO 


CAIMACH 


SIDE-F0RCE  COEFFICIENT.  CY 


COEFFICIENT.  CY 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
(AIC009)  Q MSFC  594UA33)  740TS  tTlPlSlP20n 

|AlC03bl  n DATA  NOT  AVAILABLE 

CA1'C022  1 O MSFC  5941  I A33)  740TS  CT2P1S3P20IF2J 


REFERENCE  I^^F0R^?^TI0^4 


ORB  STING 
ORB  STING 


2B90-0000 
1290,0000 
^ '•’SO.  0000 

976.0000 

,0000 

400.0000 
.0040 


SO-  FT 

!N, 

IN. 

m.  XT 
IN.  YT 
IN.  ZT 


iaaaBBaaaaasaBffllBM 

lBBMBBB88B88K8MBEr^ 


- .2  ' . 1 U . i 

YAWING  MOMENT  COEFF ICIENT. CYN 


FIGll  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/OIRECTIONAL  AERO 

DAr;C  c:4l 


CC3MACH 


COEFFICIENT,  CY 


COEFFICIENT,  CY 


DATA  SETSyHBOL  C0M?t6L«AT|0N  DESCRIPTION 

(A1COO0)  Q MSFC  5941IA33)  740TS  {TIP!SlP20n  ORS  STING 

IA1C03B1  □ DATA  NOT  AVAILABLE 

(AIC022J  Q MSFC  S94(IA33)  740TS  tT2PlS3P201F2)  ORB  STING 


REFERENCE  1NF£3RMAT|0N 


SREF 

2690; 0000 

SO.  FT 

LREF 

1290.0000 

IN. 

BREF 

1230.0000 

IN. 

XHRP 

97S.0D00 

IN.  XT 

YWP 

.0000 

IN.  YT 

ZKRP 

400.0000 

IN.  ZT 

SCALE 

.0040 

1 

1 

1 


a 

•■1 


-1 

-I 


-.4  -.3  -.2  -.1  0 .1  .2  .3  .4 

YAWING  MOMENT  COEFFICIENT, CYN 
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SIDE-FORCE  COEFFICIENT.  CY 


DATA  SET  SYMBOL  CI3^FIGURATIGN  C£SCRIPT[E94 
EAICOOB)  Q MSFC  594(IA33)  740TS  tTlP!SlP2Ql) 

[AIC036)  □ data  not  AVAILABLE 

A C0223  O MSFC  594CIA33I  740TS  (T2PIS3P201F23 


STING 
ORB  STINS 


?«TERFM:F  !^F0RMA’■!3S■ 
jrr  2o90.0C00  SO.  F- 

{Ef-  '.290. COCO  IN. 

JEF  j29C.tX'D0  IN. 

a'/o.COGC  IN.  ’<■’ 

.CX2  IN.  tT 

•wp  -lao.ooL'.'Q  IN.  r. 

-*.Lt  .0040 


■hship 

WSSEStBSSL 

gBaBaaaaaas^BBaaBBM 


ISSStMimSiSMSM 

liBiBEaSBaaiiSBaHlaBB 


-.4  -.3  -.2  -.1  0 .1 

YAWING  MOMENT  COEFFICIENT.CYN 

FIGll  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/DIRECTIONAL  AERO 

(FTMACH  ^ 1.25 


SIDE-FORCE  COEFFICIENT*  CY 


FORCE  COEFFICIENT,  CY 


DATA  SFT  SYhBfll.  CONF JGURAT ION  DESCRIPTION 
(AirOflB)  Q risrc  594CIA33)  740TS  lTlPlSlP2an 

fAlCDJG)  □ DATA  NOT  AVAILABLE  

A C022)  O MSFC  594UA33)  740TS  CT2PIS3P201P2) 


ORB  STING 
ORB  STING 


reference 

SREF  2S90 
LREF  1290 
BREF  1290 
XMRP  97S 

YMRP 

2MRP  4G0 

scale 


IhFORMATION 


.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0040 


so.  FT 
IN. 

IN. 

IN.  XT 
!N-  YT 
IN.  ZT 


LU 

Q 

♦ 
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CHDMACH 
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FORCE  COEFFICIENT.  CY 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
IAICOO0J  Q MSFC  59411A333  740TS  {TIPI5IP2011 

CAIC03G)  fj  DATA  NOT  available 

IAICD22)  O data  ’40T  AVAILABLE 


ORB  STING 


R£FEf?ENCE 
SREF  2690 


INTIMATION 
.0000  SO.  FT 

.0000  IN. 

.0000  IN. 

.0000  m.  XT 

.0000  IN.  YT 

.0000  IN.  ZT 

.0040 


SBRBHS 


mSBMSgaiiBiiSBaBaBr 


IBBBBBBBBBBBBBBBBBBgBBi^^ 

■■■■■ 


miJiiu!  .liUiu ! 


-.2  -.1  U .1 
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FlGll  LAUNCH  VEHlCLE-riRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/DIRECTIONAL  AERO 

CnMACH  2.99 


SIDE-FORCE  COEFFICIENT,  CY 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
tAlCOOB)  Q M5FC  594CIA33)  7AOTS  tTlPISIPMl) 

tA  CMGl  □ MSFC  594nA33)  740TS  tTIPlS3P20!F2) 

A C022  Q M5FC  5941 1A33)  740TS  (T2PIS3P201F21 


CRB  STING 
CtftB  STING 
ORB  STING 


-1  .0' 


Kf:r£:K£.^*cE  infl^km 

AT  lu*'J 

SR?  r 

.'L'JO.COl’U’ 

Sbl.  ■ 

LRLF 

1 .■’MJ.OOCO 

IN. 

BFCP 

S?iTD.32DO 

!N. 

XMRP 

•S76.aQD0 

IN, 

YMRP 

.QODC 

!N. 

-sOL-:.C13C-' 

:n. 

.:7C;4Q 

— 


sunsi 


SB 


-1  .2- 


7^2  0 A .2 
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FIGll  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  l.ATERAL/DIRECTIONAL  AERO 

CJ3MACH  = 4.S6 


SIDE-FORCE  COEFFICIENT.  CY 


L. 

\ 


DATA  SET  SYMBOL 

(VIC008J  Q 
tvicass)  □' 
tVlC022  3 O 


CO^^^lGLlR^TI^SN  DESCRIPTIC3N 
MSFC  594fIA33)  740TS  CT1PISIP20IJ 
MSFC  S34UA33]  740TS  (TIPIS3P201F2) 
MSFC  594UA33]  740TS  (T2P1S3P201F2) 


(JEFEREMCE  !^F!^RM^T  fC3N 


ORB  STtNG 

SREF 

2SEO.OOOO 

SO.  FT 

□R6  STING 

LREF 

I29Q.0C00 

IN. 

ORB  STING 

BREF 

1290.0D0G 

IN. 

X'-IRP 

97G.00Q0 

IN.  XT 

■tMRP 

.0000 

IN.  YT 

ZMRP 

SCALE 

400.000D 

.00^0 

IN.  2T 

MACH  NUMBER 

FIGll  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/DIRECTIONAL  AERO 

fADBETA  - "iQ.OO  649 


SIDE-FORCE  COEFFICIENT-  CY 


SIDE-FORCE  COEFFICIENT,  CY 


data  set  symbol 

COf^IGURATIQN  CeSCRIPTION 

REFERENCE  If^^ORMATIGN 

fvicoos)  n 

MSPC  594nA33)  740TS  CT1P1SIP2011 

ORB  STING 

SREF 

2S93.0CXX) 

5Q. 

FT 

(VIC03GJ  □ 

M5FC  534MA331  740TS  (TIP1S3P20IF21 

ORB  STING 

LREF 

129O.DO0D 

IN. 

CVIC022]  O 

MSFC  5941 !A33)  740TS  {T2PIS3P20IF2) 

ORB  STING 

BREF 

1290.0000 

IN. 

XKRP 

97G.00D0 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

2MRP 

400.0000 

IN. 

2T 

SCALE 

.0040 

-101234567 

MACH  NUMBER 
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CC3BETA  = -6.00  PA6E  651 


SIDE-FORCE  COEFFICIENT,  CY 


DATA  SET  SYMBOL  CQNFIGURATIOM  DESIRIPTION  REFEREtCE  INFORMATION 


CVICOOB)  C 

3 MSFC 

594C IA33) 

740TS 

[TtPlSIP20n 

ORB  STING 

SREF 

2630.0000 

SO. 

FT 

(VIC03S3  r 

1 MSFC 

591 C [A33) 

740TS 

tTlPlS3P20IF2J 

ORB  STING 

LREF 

1290.0000 

m. 

IVIC022)  X. 

> MSFC 

594CIA33) 

740TS 

IT2P1S3P201F21 

ORB  STING 

6REF 

1^.0000 

IN. 

XHRP 

976.0000 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

2MRP 

400.0000 

IN. 

ZT 

scale 

.0040 

MACH  NUMBER 


FIGll  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/DIRECTIONAL  AERO 

CDJBETA  = -4.00  PAGE  652 


SIDE-FORCE  COEFFICIENT.  CY 


V 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
(VICD08)  Q MSFC  SB-HIAaS)  740TS  [T1PISIP201J  ORB  STING 

IVIC03B1  □ MSFC  534(IA33)  740TS  tTIPlS3P20lF2I  ORB  STING 

IV1C022J  Q MSFC  594(IA33J  740TS  (T2PIS3P201F2)  ORB  STING 


REFERErJCE 
SREF  2S9D 
LREF  1290 
BREF  1290 
XMRP  976 
VHRP 

ZMRP  400 
SCALE 


IhFORHATION 
0000  SO.  FT 

0000  IN. 

0000  IN. 

0000  IN.  XT 

0000  IN.  YT 

0000  IN.  ZT 

0040 


MACH  NUMBER 

FI611  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  0N  LATERaL/DIRECTIONAL  AERO 

CE)BETA  = -2.00  PAGE  653 


SIDE-FORCE  COEFFICIENT,  CY 


DATA  SET  SYf«OL  CCWFI6URATIGN  DESCRIPTION 
IV1C008)  Q MSEC  594UA33J  740TS  tTIPISlP20n 

tVlC03S]  d MSEC  594t!A333  740TS  tTlPlS3P20!F2) 

(V1C022)  O msec  5S4CIA333  740TS  CT2PIS3P231F2) 


ORB  STING 
ORB  STING 
ORB  STING 


REFERENCE  INFORMATION 


SREF 

2690.0003 

SQ. 

FT 

LREF 

1290.0000 

IN. 

SREF 

J290.0000 

IN. 

XT 

XHRP 

97E.ODOO 

IN. 

YIMRP 

.0000 

IN. 

YT 

ZMRP 

4QD.QD0a 

IN. 

2T 

SCALE 

.0040 

-101234567 

MACH  NUMBER 


FIGll  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  0N  LATERAL/D1RECTI8NAL  AER0 

CFDBETA  = .OCi  PAOE  G54 


SIDE-FORCE  COEFFICIENT,  CY 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
(V1COQB3  Q MSFG  594[IA33)  740TS  tTIPlSlP2gi ) , 

(VIC03B)  □ MSFC  S9'KIA33J  740TS  tTIPiS3P2giF23 

tvicQ22)  O MSFC  S94C1A33)  740TS  CT2P1S3P201F2) 


reference  INFCRHATCCN 


ORB  STINS 
ORB  STINS 
ORB  STING 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


2690.0000 

1290.0000 

1290.0000 

976.0000 

.0000 

400.0000 
.0040 


50. 

m. 

IN. 

IN. 

IM. 

IN. 


FT 


XT 

YT 

2T 
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CG)BETA  = 2.00 
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FORCE  COEFFICIENT,  CY 


DATA  SET  SYMBCL  CONFIGURATION  DESCRiPTIt^'J 
tVlCOOS)  Q MSEC  534UA33)  740TS  tTlPlSlP20|) 

V C03B)  □ MSFG  594nA33)  740TS  fTIPlS3P20  F2) 

tVC022)  O MSFC  594CIA33)  740TS  tT2PlS3P20IF23 


ORB  STING 
ORB  STING 
ORB  STING 


REFE««NCE 
SREF  2690 
LREF 

BREF  1290 
XHRP  976 
YMRP 

2KRP  400 
SCALE 


INFCRHATIOJ 

.DCCO  SO.  FT 

nrmn  «*;, 

.0000  iN. 

.0000  !N.  XT 

.0000  IN.  YT 

.0000  IN,  ZT 


jjiiiiiiiiiiiMmJgaaagaagasi 

^ai***''*SBB!iiSBBBiSSii 

iwMMgjPiiMMui^^g^sagaBFi 

maaaaaaai 


FIGIl 

CH3BETA 


■■■■■KSigggaaESaasagaaaaa 

imBMllMMiMl! 

lIBBMSBBBBBBBSaMBai 


MACH  NUMBER 

VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/DIRECTIONAL  AERO 


4.00 


PAGE 


SIDE-FORCE  COEFFICIENT,  CY 


D^TA  SET  SYMBOL 
(VICOOB)  Q 

(VIC03S)  n 

(VIC022)  Q 


CONFIGURATIQIM  descripticn 
T^C  594nA33)  740TS  mPlSIP20D 
MSFC  59411 A33J  740TS  tTlPtS3P20lF21 
MSFC  594C1A331  740TS  tT2PlS3P201F21 


ORB  STING 
ORB  STING 
ORB  STING 


REFERENCE  INFORMATION 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


2S90.C30CXJ 

12KI.0000 

1290.0000 

975.0000 

.0000 

400.0000 
,0040 


SO. 

IN. 

IN. 

IN. 

IN. 

IN. 


FT 


XT 

YT 

2T 


FlGll  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/DIRECTIONAL  AERO 

CHBETA  = 6,00  S57 


COEFFICIENT.  CY 


DMA  SET  SYMBOL  CONFieURATIGN  DESCRIPTION 
IV1C008)  Q MSFC  594tlA33  ) 740TS  (TIPISIP^U 

(VJC036]  □ MSFC  594tIA333  740TS  mPIS3P20  F23 

(V1C0221  O MSFC  594fIA33)  740TS  tT2PIS3P20lF23 


ORB  STING 
ORB  STING 
ORB  STING 


REFERENCE  INFORMATION 
SREF  2S90.0000  SQ.  FT 


1290.0CXXJ 

1290.0000 

976.0K30 

.0000 

400.0000 

.0040 


IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  2T 


ii88B8BB8B888B88ggg^^^ 

lB§SaBB»5MgH8SiB:B8Bm 

Bin" 


FlGll  LAUNCH  VEHICLE-FIRST  STAGE 


CJDBETA 


8.00 


MACH  NUMBER 

-DRAG  STUDY  EFFECT  0N  LATERAL/DIRECTIONAL  AERO 

PA6E  658 


SIDE-FORCE  COEFFICIENT,  CY 


DATA  SET  SYMBOL  CCK^IGURATION  DESCRIPTION 
IVICOOBI  n HSFC  59-inA33)  740TS  mPISlP20n  ORB  STING 

(V1CQ36}  □ MSFC  594nA33)  740TS  mP!S3P231F2J  ORB  STING 

CV1C0221  Q MSFC  594UA33)  740TS  CT2PIS3P20IF2)  ORB  STING 


■ii 

ISHI 


■■■■■lasan 


ggssBsassi 


-t 

-.7iu 


apmi 

iBiihPii 


-1  01  234567 

MACH  NUMBER 

FIG! I LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/DIRECTIONAL  AERO 

CKDBETA  = 10.00  PAGE  659 


ROLLING  MOMENT  COEFFICIENT.  CBL 


SEFERENCE  INFORMATION 
SREF  2S90.0000  SO.  FT 

LREF  1290.0000  IN. 

8REF  1290.0000  IN. 

XMRP  976.0000  IN.  XT 

YMRP  ,0000  IN.  YT 

ZMRP  400,0000  IN.  2T 

SCALE  .0040 


MACH  NUMBER 

FIGll  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/DIRECT ’GNAL  AERO 

CA3BETA  = -10.00  PaGE  660 


DATA  SET  SYMBOL  COf^  I SURAT  I ON  DESCRIPTIa^J 
IVICOOai  Q MSFC  594UA33)  740TS  ITIPISIP201)  ORB  ST  I N6 

fVIC03B)  □ MSFC  594(IA333  740TS  CTIPIS3P20IF2)  ORB  STIN6 

tVlC022)  Q MSFC  5941 IA33)  74DTS  IT2P1S3P201F2)  ORB  STING 


ROLLING  MOMENT  COEFFICIENT.  CBL 


OMA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
(VIC008)  Q MSFC  534tIA331  740TS  ttlPISlPMU 

IV  C03SI  □ MSFC  594UA333  740TS  tTJ^IS3PMlF2) 

IVIC0221  Q MSFC  594(IA33)  740TS  fT2PIS3P20lF2J 


0R8  STING 
ORB  STING 
ORB  STING 


REFERENCE  IhFORMATION 
SREF  2B90.0000  SQ.  FT 


LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


12S0.000Q 

1290.0000 

976.0000 

.0000 

400.0000 
.0040 


IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  2T 


SSSBlSBSr 

iiSSigggiiiiiiiiiiiiiiiiiilMiiiliiiil 


18BSB8B8BIMSS^BggS 

IHH9IHRs3Eggggi 


-1  0 1 2 J ^ ^ 

MACH  NUMBER 

FIGll  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/OIRECTIONAL  AERO 

CB3BETA  = -8.00 


ROLLING  MOMENT  COEFFICIENT,  CBL 


DATA  SET  SYMBOL  COT'FIGlKATION  DESCRlPTtON 
IVIC008J  Q MSFC  594(IA33)  74ar>  (TlPISlP^l  J ^ 

V C03S}  □ MSFC  594UA33)  740fS  IT1P1S3P20IF2) 

V C022)  O HSFC  594CIA33)  740TS  {T2P1S3P201F2) 


ORB  STING 
ORB  STING 
ORB  STING 


REFERENCE 
SREF  2S90 
LREF  1290 
BREF  1290 
XMRP  976 
Yf^P 

ZMRP  400 
SCALE 


I^F•CRHAT!eN 
.0000  SO.  FT 

.0000  IN. 

.0000  IN. 

.0000  IN.  XT 

.0000  IN,  YT 

.0000  IN.  ZT 

.0040 


IHIII 


■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■Mil 
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— 1^— iiiiiiP 


2 3 

MACH  NUMBER 


F1611  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/DIRECTIONAL  AERO 

CC}BETA  = -6.00 


ROLLING  MOMENT  COEFFICIENT*  CBL 


ROLLING  MOMENT  COEFFICIENT,  CBL 


DATA  SET  SVnei’i.  CONFIGURATION  DESCRIPTION 
(VIC008)  Cj  MSFC  594tIA33)  740TS  ITIPIS1P201) 

VC03B3  H MSFC  594tIA33)  740TS  tTlPlS3P20  F2) 

[V  C022)  O MSFC  5941 IA333  740TS  IT2P153P2QIF2) 


ORB  STING 
ORB  STING 
ORB  STING 


REFERENCE 
SREF  2B90 
LREF  1230 
BREF  1 290 
XMRP  976 
YMRP 

ZMRP  400 
SCALE 


INFCRMATI©4 
.0000  SO.  FT 

.OQOO  IN. 

.0000  IN. 

.0000  IN.  XT 

.0000  IN.  YT 

.0000  IN.  ZT 

.0040 


■■■ 


mniiiMiiiiiimmuiiiwiJi 


-1  0 1 Z J ^ ^ ° ' 

MACH  NUMBER 

FIGll  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/OIRECTIONAL  AERO 

CEIBETA  = -2.00 


ROLLING  MOMENT  COEFFICIENT*  CBL 


DATA  SET  SYMBOL 
(VICOO0)  Q 
[V1C03S)  □ 

(VIC022)  O 


CONRSURATION  DESCRIPTION 
MSFC  594IIA33  ) 740TS  (TlPISlP20n 
MSFC  594tIA33)  740TS  (TIP1S3P201F2I 
MSFC  594(IA33)  740TS  (T2P1S3P201F2J 


ORB  STING 
ORB  STING 
ORB  STING 


REFERENCE  !^FORMATION 


SREF 

2G90.0000 

SO. 

FT 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

XHRP 
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IN. 

YT 

ZMRP 

400.0000 

IN. 

ZT 

SCALE 
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MACH  NUMBER 


FIGII  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/DIRECTIONAL  AERO 

CF}BETA  = .00 


ROLLING  MOMENT  COEFFICIENT 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
IV1CC033  Q MSFC  594(IA33)  740TS  tTlPlflPSOlI 

fv  rml  h MSFC  594CIA33)  740TS  mPlS3P20  F2) 

(v!c022)  O 594(IA33)  740TS  (T2PlS3P20tF2> 


0R9  STING 
ORB  STING 
ORB  STING 


INFERENCE  ! 'ORMATION 
SREF  2S90.CO00  SO.  FT 

LREF  1290.0000  N. 

BREF  1290.0000  IN. 

S 976 -OOM  IN.  XT 

YMRP  .0000  IN.  YT 

2WP  400.0000  IN.  ZT 

SCALE  .0040 


•mamm 


FIGll  LAUNCH  VEHICLE-FIRST  STAGE' 

CG3BETA  = 2.00 


MACH  NUMBER 

■DRAG  STUDY  EFFECT  ON  LATERAL/DIRECTI0NAL  AERO 

PAGE  666 


ROLLING  MOMENT  COEFFICIENT^  CBL 


ii  I— iimi  I 


DATA  SET  SYt*®OL  CCNF I GURAT I ON  DESCRIPTION 
(V1C008)  Q MSEC  534UA333  740TS  (TIP1SIP201  ) ^ 

V C036I  □ MSFC  594nA33)  740TS  tTlPlSSPSa  F2 

V C022  O MSFC  534nA331  740TS  IT2P1S3P201F2I 


ORB 

STING 

SREF 

LREF 

BREF 

XMRP 

ORB 

STlT'iS 

ORB 

STING 

YMRP 

ZMRP 

SCALE 

reference 

2S30 
1290 


INFORMATION 


1230 

97B 


400 


,0000 

,0000 

,0000 

,0000 

,0000 

,0000 

,0040 


SO.  FT 
IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  2T 


FIGll  LAUNCH  VEHICLE-FIRST 

CH3BETA  = 4.00 


STAGE-DRAG  STUDY  EFFECT  0N  LATERAL/DIRECTIONAL  AERO 

PAGE  667 


ROLLING  MOMENT  COEFFICIENT*  CBL 


DATA  SET  SYMBOL 
tVlCOOS)  Q 

tvicoas)  □ 

(VIC022  3 O 


CONFIGURATION  DESCniPTION 
MSFC  594(IA33)  7-40TS  {TlPlSlP20n 
MSFC  5B4(IA331  740TS  (TIP1S3P20IF2J 
MSFC  534(IA33)  740TS  CT2PIS3P201F21 


ora  STING 
ORB  STING 
ORB  STING 


RS^K?ENCE  INFORMATION 


sraF 

2690  .OOCX} 

SO.  FT 

LREF 

I290.0(X]D 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

97B.OOOO 

IN.  XT 

YMRP 

.0000 

IN.  YT 

ZHRP 

400.0000 

IN.  ZT 

scale 

.0040 

MACH  NUMBER 


FlGll  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/DIRECTIQNAL  AERO 

CnSETA  = 6.00  PAGE  668 


ROLLING  MOMENT  COEFFICIENT.  CBL 


DATA  SET  SYMBOL 
(VICOOB)  Q 
(V1C036  3 n 
(V1C022J  O 


CONFIGURATION  DESCRIPTION 


MSFC  594nA33)  740TS  CTlPlSlP20n 
MSFC  594nA33)  740TS  {T1PIS3P20JF2] 
MSFC  594(IA33)  740TS  IT2P1S3P201F2) 


ORB  STING 
ORB  STING 
ORB  STING 


reference  INFORMATION 


SREF 

2690.0000 

50. 

FT 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

97S.OOOO 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

ZMRP 

400.0000 

IN. 

ZT 

SCALE 

.0040 

FIGll  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/DIRECT  I QNAL  AERO 

CJ3BETA  = 8.00 


ROLLING  MOMENT  COEFFICIENT.  CBL 


DATA  SET  SYMBOL  COf^IGURATION  DESCRIPTION 
CVlCDOai  Q MSEC  594CIA33)  740TS  {TIP1S1P201) 

CV1C036J  □ MSEC  594E!A33i  740TS  (T1PIS3P201F2) 

(V  C022)  O msec  594UA333  740TS  (T2PIS3P2QIF2) 


ORB  STING 
ORB  STING 
ORB  STING 


REFD?ENCE  INFORMATION 
SREF  2S90.00QO'  SO.  FT 


U?EF 

BREF 

XMRP 

YI^P 

2MRP 

SCALE 


1290.0000 

1290.0000 

976.0000 

,0000 

400.0000 
.0040 


IN. 

m. 

IN, 

IN. 

IN. 


XT 

YT 

ZT 


-1  0 1 2 3 4 5b 

MACH  NUMBER 


FIGll  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/OIRECTIONAL  AERO 

CKDBETA  = 10.00 


YAWING  MOMENT  COEFFICIENT. CYN 


DATA  SET  SYMBOL  COhFlSURATION  DESCRIPTION 
CVICOOB)  Q MSFC  534nA333  740TS  tTlPif j|,P20l ) 

rViCDSS)  U MSFC  594IIA331  740TS  (TIP1S3P20  F2| 

CVIC0221  y MSFC  534nA333  740TS  tT2PlS3P20lF2I 


REFEREICE  INFORMATION 


ORB  STING 
ORB  STING 
ORB  STING 
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SREF 

2690.0000 

SO. 

FT 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

976.0000 

IN. 

MT 

YMRP 

.0000 

IN. 

YT 

ZMRP 

400.0000 

IN. 

ZT 

SCALE 

.0040 

-.30-i 11 

- , 35|1XX^  uXJi^X4uiliuLaJiii^^ 

-1  0 I 2 3 4 5°^ 

MACH  NUMBER 

FI611  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/DIRECTIONAL  AERO 

. oo  f^AGE  671 


CAIBETA  = -10.00 


YAWING  HOMENT  COEFFICIENT, CYN 


DATA  SET  SYMBOL  CONT I6URAT ION  DESCRIPTION 

tVlCOOSl  Q MSFC  S94UA33)  740TS  (TIPlStP20I ) ^ 

V C03S)  □ MSFC  594MA331  740TS  (TlPIS3P201F2i 

V C022  y MSFC  594 Cl A33)  740TS  (T2P1S3P201F2I 


ORB  ST  INS 
ORB  ST1N5 
ORB  STING 


REFERENCE 
SREF  2690 
LREF  1290 
BREF  1290 
XMRP  976 
YMRP 

ZMRP  400 
SCALE 


INF'ORMATiasI 
.ODCO  SO.  FT 

.0000  IN. 

.0000  IN, 

.0000  IN.  XT 

.0000  IN.  YT 

.0000  IN.  ZT 

.0040 


2 J 

MACH  NUMBER 


FIGIl  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/DIRECTIONAL  AERO 


CBIBETA  = -8.00 


PAGE  672 


YAWING  MOMENT  COEFFICIENT. CYN 


DATA  SET  SY^SOL  COJ^IGURAT  I ON  DESCRIPTION  REFERENCE  INFORHATION 

CV1C008)  n MSFC  594UA33J  740TS  tTlPlSlP20I)  0R8  STINS  SREF  2890.0000  SQ.FT 

tVlCD36)  n MSFC  594UA33)  740TS  IT1P1S3P201F2)  ORB  ST  I N6  LREF  1290.0000  IN, 

(VIC022)  O MSFC  594C1A33  ) 740TS  (T2P1S3P201F2)  ORB  STIIMS  BREF  1290.0000  IN. 

XMRP  97S.0000  IN.  XT 

VMRP  .0000  IN.  YT 

2HRP  400.0000  IN.  ZT 

SCALE  .0040 


-1  0 1 234567 

MACH  NUMBER 


FIGli  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/DIRECT IQNAL  AERO 

CCI8ETA  - -6.00  PAGE  673 


YAWING  MOMENT  COEFFICIENT. CYN 


DATA  SET  SYMKX  CONFIGURATICW  ASCRIPTION 

(VJCC508)  Q MSFC  594nA33J  740TS  mPISlP2ail  0R9  STING 
(V1C036)  □ HSFC  594nA33I  740TS  (TIPIS3P201F2)  GRB  STING 
(V1C022)  O MSFC  594CIA33)  740TS  IT2PIS3P201F2]  ORB  STING 


REFfc.'*=‘NC£ 
SREF  2890 
LREF  1290 
BREF  1290 
XMRP  97S 
YMRP 

ZHRP  400 
SCALE 


H^CSRHATICN 


.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0040 


so.  FT 

IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  ZT 


MACH  NUMBER 

FIGll  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  EFFECT  ON  LATERAL/DIRECTIQNAL  AERO 

CDIBETA  = -4.00  PAGE  674 


- ■ l'  I llllH*lHMMflllMM|-|  - ■■■- . 1-  . 


YAWING  M0MENT  COEFFICIENT. CYN 


YAWING  MOHENT  COEFFIClENTrCYN 


REFERENCE  1NFQRMATI0N 
SREF  2690.0000  SQ-  FT 

LREF  1290.0000  IN. 

BREF  1290.0000  IN. 

XMRP  97B.0000  IN.  XT 

YMRP  .0000  IN.  YT 

ZMRP  400.0000  IN.  2T 

SCALE  .0040 


-1012345G7 
^ MACH  NUMBER 

FIGll  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/OIRECTIONAL  AERO 

CFDBETA  = .00  PAGE  676 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

IV1CDO0)  Q MSFC  5941 IA33)  740TS  CTIP1SIP20U  0R9  STING 
(VIC036)  □ MSFC  594(1 A33J  740TS  {T1P1S3P201F2J  STING 
(VIC022)  O MSFC  594nA331  740TS  (T2P1S3P201F2J  ORB  STING 


YAWING  MOMENT  COEFFICIENT, CYN 


DATA  SET  SYneOL  CONFlOJRATiON  DESCRIPTION 
(VIC008)  Q MSFC  594UA33  ) 740TS  (TIPIS1P20J ) ^ 

[V  C036)  □ MSFC  594UA333  740TS  tTlPlS3P20lF2) 

V C022  Q MSFC  594nA333  740TS  tT2PlS3P20IF2) 


ORB  STINS 
ORB  STINS 
ORB  STING 


REFERENCE 
SREF  2690 
LREF  I2S0 
BRcF  1290 
KMRP  S7S 
YMRP 

2MRP  400 
SCALE 


INFORMATION 
.0000  SQ.  FT 

.0000  IN. 

.0000  IN. 

.0000  IN.  XT 

.0000  IN.  VT 

.0000  IN.  ZT 

.0040 


lillllllllllllBillllilliilliiiiijilMiliiii 

fBB9SBSBBB5BBB8SS5B8SSSSBH8HHHHHHHHBE 
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FIGll  LAUNCH  VEHICLE-FIRST  STAGE- 

C6}8ETA  = 2.00 


2 J 4 3 o ! 

MACH  NUMBER 

■DRAG  STUDY  EFFECT  ON  LATERAL/DIRECTIONAL  AERO 
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YAWING  MOMENT  COEFFICIENT. CYN 


DATA  SET  SYMBOL  CCM=‘JaJRATION  DESCRIPTION 
rutrnnPi  O MSFC  59<inA333  740TS  (TtPlSlP^l) 

H MSFC  S94nA33  ) 74DTS  CT1PIS3P20|^) 

1 VIC022)  y MSFC  594t IA33)  740TS  CT2P1S3P2QIF2J  OHe  o- IMG 


f^FB^ENCE  If>Fff?MATICN 


ORB  STING 
QR9  STING 


SREF 

lref 

BREF 

XhWP 

YMRP 

ZMRP 

SCALE 


2590.0000 

1290.0000 
1290.0000 

976.0D£» 

.0000 

400.0000 

.0040 


SO.  FT 
IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  2T 


ni— ngummu 

ji88a88ggaB8saa88HBBsyBSBBBBi 


MACH  NUMBER 

FIGll  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  AN  LATERAL/OIRECTIQNAL  AERO 

PAGE  6/8 

CH5BETA  = 4.00 


YAWING  MOMENT  COEFFICIENT. CYN 


data  set  symbol  configuration  description 

tvicooai  Q MSFC  53«nA33)  74QTS  CTIPlSlP20ir  ORB  STIhE 

fV  C^  H HSFC  594(IA333  74DTS  tTIPIS3P20IF2J  25| 

fVlCoili  y hSFC  5S4UA33)  740TS  (T2PtS3P201F21  ORB  STINS 


REFERENCE  INFORMATION 
SREF  2S90.00CH3  SO.  FT 

LREF  1290-0000  IN. 

BREF  1290.0000  IN. 

XHRP  97S.ODOO  N.  XT 

YHRP  -0000  IN-  YT 

2MRP  400.0000  IN-  ZT 

scale  .0040 


FIGll  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/OIRECTIONAL  AERO 

CI3BETA  =6.00 


YAWING  MOMENT  COEFFICIENT. CYN 


data  set  SYMBC3L 
CVICOO0  5 Q 
CV1C03B]  □ 
CV1C022)  O 


CONFiajRATION  DESCRIPT10N 
MSFC  594nA33)  740TS 
MSFC  594nA33)  740TS  iljP  11^2° 
MSFC  594(JA333  740TS  IT2P1S3P201F21 


0R8  STING 
ORB  STING 
ORB  STING 


REFERENCE  I^FORMATIOr-J 


SREF 

lref 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


2630. DOOO 
1290.00CX3 
12SG.0D00 
P76.0000 
.0000 
400.0000 
.0040 


SO.  FT 
IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  ZT 


FIGIl  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY  EFFECT  ON  LATERAL/D I RECT^ONAL  AERO 

CJDBETA  = 8.00 


YAWINB  MOMENT  COEFFICIENT. CYN 


«.&•>!. 


DATA  SET  SYHBOL  CONFIGURATION  DESCRIPTION 


tVlCQOe  3 
CV1C038  3 
(V1C022 ) 


MSFC  S94UA33D  740TS  CTlPlSlPZOn 
«SFC  594CIA335  74QTS  CTIPIS3P201F2) 
MSFC  S94CIA33J  740TS  CT2PISaP20lF23 


ORB  STING 
ORB  STING 
ORB  STING 


REFERENCE  INFORMATION 


SREF 

2690.0000 

SO. 

FT 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

XHRP 

976.0000 

IN. 

aT 

YHRP 

.0000 

IN. 

YT 

ZMRP 

400.0000 

IN. 

ZT 

SCALE 

.0040 

FIGii  LAUNCH  VEHICLE-FIRST  STAGE-DRAG  STUDY 

CKJBETA  = 10.00 


EFFECT  ON  LATERAL/DIRECTIONAL  AERO 
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NORMAL  FORCE  COEFFICIENT,  CN 


NORMAL  FORCE  COEFFIGIENTp  GN 


DATA  SET  SYHBOL  CONFIGURATION  DESCRIPTION 
fAlC0073  ,Q  HSFC  594CIA333  740TS  CTIPISIP2013 
C AlCQl  13  □ DATA  NOT  AVAILABLE 

SAIC014  3 O DATA  NOT  AVAILABLE 


ORB  STING 


RUDDER 

.000 

-15,000 

-20.000 


REFERENCE  INFORHATIOM 
SREF  2890.0000  SQ,  FT 

LREF  1290.0000  IN. 

GREF  1290.0000  IN. 

XMRP  978.0DU0  IN.  XT 

YHRP  .0000  IN.  VT 

ZMRP  400.0000  IN.  2T 

SCALE  .0040 


|itt|mui|iu  |i||i  |iii|  uru  tuu  ui||  1^1  uiu 

IgSSSSSBBSBgSgraBSg 


aySSBiSaESiSiaSBasaBKi 


CBJMACH 


ANGLE  OF  ATTACK,  ALPHA,  DEGREES 

RUDDER  DEFLECTION  EFFECTS-FIRST  STAGE 
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NORMAL  KQRCe  COEFFICIENT,  CN 


OftTA  SET  SYHBOt  C0-NF1GURATI(5N  DESCRIPTION  RUDDER 
CA1C007  3 Q MSFC  3D<UA333  740TS  CTIPlSlP2ai:  ORB  STINB  .COO 
CAICDU3  U HSFC  SS-JCIASSJ  74QTS  CT1PIS1P2013  CRB  STIWB  -15.000 
CA1C0I4  3 O HSFC  S34nA33)  740TS  CTIPlSlPSOn  ORB  STIN6  -20.0Q0 


nyi  11^  j 


REFERENCE  INFORHATIQN 


2690.0000 

1290.0000 
1290.0000 

976.0000 

.0000 

400.0000 
.0040 


SO.  FT 
IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  ZT 


3SBBSSS999BBS99BBBBSSSSSBSBBSSSBBBBS 


mrnrnmimmmmmmmmmm 
mmmmmmm 


888SBB88S8B8S88888S8BB8SSB88B 
^■S88BBa8BB88B8BB8B88BBB88i 


ANGLE  OF  ATTACK,  ALPHA.  DEGREES 

FIG  12  L0NGITUDWAL  RUDDER  DEFLECTION  EFFECTS-FIRST  STAGE 

COMACH  :=  .91 
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NORMAL  FORCE  COEFFICIENT.  CN 


NORMAL  FORCE  COEFFICIENT>  CN 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

CAIC007J  Q MSFC  594nA333  740TS  CTlP3SIP2ni)  ORB  STING 
lAlGOU  ) n MSFC  594CIA33)  740TS  (TlPlSlP20n  ORB  STING 
CAICOH3  Q MSFC  594CIA33I  740TS  CnP13!P20l)  ORB  STING 


RUDDER 

.000 

-15.000 

-20,000 


REFERENCE  INFORHATION 
SREF  2B9O,000Q  SO.  FT 

LREF  1290.0000  IN. 

BREF  1290.0000  IN. 

XMRP  976,0000  IN.  XT 

YHBP  .0000  JN.  YY 

ZHRP  400 .0000  IN.  ZT 

SCALE  .0040 
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isSSiSE 
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FIG  12  LONGITUDINAL 

CEJMACH  = l.IO 


ANGLE  PF  ATTACK,  ALPHA,  DEGREES 

i DEFLECTION  EFFEGTS-FIRST  STAGE 
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NORMAL  F0*?fE  COEFFICIENTr  CN 


DATA  SET  SYMBOL  CONFIdURATlQN  DESCRIPTION 
CAtC007D  Q MSFC  59«tIA333  740TS  tTIPlS!P20l3 
tAICOn  3 □ DATA  NOT  AVAILABLE 

CAIC014  3 O DATA  NOT  AVAILABLE 


ORB  STIN6 


RUDDER 

.OOP 

-«.OQO 

-20.000 


REFERENCE  INFORMATION 


2650.0000 

1290.0000 
1290 .0000 

575.0000 

.0000 

400.0000 
.0040 


SO.  FT 
IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  2T 


[■■■■■ii 


»■■■■■■■■■■■■■■«[» 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG  12  LONGITUDINAL  RUDDER  DEFLECTION  EFFECTS-FIRST  STAGE 

CGJMACH  = 1 .46 
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NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CAIC007)  Q MSFC  534CIAS33  7*407$  CTIPISIP2QJ3 
CAICDU)  □ MSFC  594CIA33)  740TS  CTlPlSlP20n 
CA1C014  3 O HSFC  594CIA333  740TS  CTIPlSlPiOU 


RUDDER 

ORB  STING  .000 
CRB  STING  *15.000 
ORB  STING  *20.000 


REFERENCE  INFORMATION 


2630.0000 

1290.0000 

1290.0000 

975.0000 

.0000 

400.0000 
.0040 


SO.  FT 
IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  ZT 


naaaaaaaaa 
iaaaaaagaa 

IBfliBBBBBBBBBiiBBB 


„JBSSBBBBBBBBBBBBBBi 

'^Baaaaaaaaai 

BaBaSBBBSSBi 

■■■BBBBBBI 

iSSSSBHBI 


ISSBSSHHBSBB8S 


bbbbbIbbbbbbbbbi 

88a|BB8BBBBBB 

flflBiBBBfliHHBBH 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG  12  LONGITUDINAL  RUDDER  DEFLECTION  EFFECTS-FIRST  STAGE 

wHJMACH  = 1.97  page 


NORMAL  FORCE  COEFFICIENT,  CN 


NORMAL  FORCE  COEFFICIENT,  CN 


if 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CAICOD73  Q HSFC  5S4CIA33)  740TS  CT1P1S1P201)  ORB  STING 

CA1C0113  n HSFC  594CIA33D  740TS  tTlPlSIP20n  ORB  STING 

CAIG014  3 O HSFC  594CIA33D  740TS  CT1PISIP20U  ORB  STING 


RUDDER 

REFERENCE  INFORMATION 

.000 

SREF 

2r-.90.0000 

SO.  FT 

-IS. 000 

LREF 

12SO.OOOG 

IN. 

-20.000 

BREF 

1290.0000 

IN. 

XMRP 

976.0000 

IN.  XT 

YMRP 

.0000 

IN.  YT 

ZMRP 

400.0000 

IN.  ZT 

SCALE 

.0040 

FORIBODY  PITCHINS  MOMENT  COEFFICIENT.  GLMF 
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FQREBODY  PITCHING  MOMENT  COEFFICIENT.  CLMF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
XA1C0071  Q MSFC  Sa-KIASSl  74QTS  (T1PISIP2011 

( MCm  1 i Q data  NOT  AVAMBLE 
(AIC014)  V DATA  NOT  AVAILABLE 


ORB  STIN5 


faJODSR 

,000 

-J5.000 

-20,000 


reference  information 


SREF 

LREF 

BREF 

XHRP 

YMRP 

ZMRP 

SCALE 


2590.0000 

1290.0000 

1290.0000 

976.0000 

.0000 

400.0000 
.0040 


SO.  FT 
IN. 

IN, 

IM.  XT 

IN.  YT 
IN.  ZT 


18B88a888Bmmfeii§§im^ 


liiiHliiii 


B88iS88BBiiiiijiijlHiliiili, 


"20  ANGLe'^OF  ATTACK.  ALPHA.  DEGREES 

FIG  12  LONGITUDINAL  RUDDER  DEFLECTION  EFFECTS-FIRST  STAGE 

CB3MACH  = .80 
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F0REBODY  PITCHING  MOMENT  COEFFICIENT.  CLMF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
(A1C007)  Q MSFC  594UA33)  740TS  tTlPlSlPMl) 

(A  cm  I 1 D MSFC  5S4nA331  740TS  (TIPISIPM 

(A  CO  4 y MS‘='C  5S4CIA333  740T5  (T1PISIP201) 


RUDDER 
ORB  STINS  .ODD 
ORB  STING  -15.000 
ORB  STING  -20.000 


REFERENCE  INFORMATION 


SREF 

UREF 

8REF 

XMRP 

YHRP 

ZMRP 

SCALE 


2520.0000 

1250.0000 

1250.0000 

976 .0000 

.0000 

400.0000 
.0040 


SO.  FT 
IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  ZT 


FOREBODY  PITCHINB  MOMENT  COEFFICIENT,  CLMF 


DMA  SET  SYMBOL  CONFIGURMISN  DESCRIPTION 
tWCDQl)  Q MSFC  SSMIA33)  740TS  (TIPISIP201) 

(Aicoin  H data  1««T 

[AICOI4)  ^ DATA  ^T  AVAILABLE 


ORS  STING 


AVAILABLE 


RUDDER 

.ODD 

-15.000 

-aa.iKio 


reference  information 
SREF  2S90.0000  SO.  FT 


LREF 

BREF 

YMRP 

ZHRP 

SCALE 


12SO.OOOO 

I290.CDQ0 

S7G.OOOO 

.J^OO 

400.0000 

.0040 


IN. 

IN. 

IN.  X.T 
IN.  YT 
IN.  ZT 


iiimssssiBSBSi 

liSiEsKsasaMi 


1BS8S8BSB88S88 


"20  anole^of  attack,  alpha,  degrees 

FIG  12  LONGITUDINAL  RUDDER  DEFLECTION  EFFECTS-FIRST  STAGE 

CD3MACH  = 1.05 


lilM 
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FOREB0DY  PITCHING  HOMENT  COEFFICIENT,  CLMF 


DATA  SET  SYMBOL 
EMC007I  Q 
(AlCOl!)  □ 
(MC0141  O 


CONFIGURATIiSW  DESCRIPTION 
MSEC  5S4IIA33J  740TS  (T!PiS4P201) 
MSFC  594t!A33)  740TS  ITIPIS1P2013 
MSFC  594(1A33]  740TS  tTlPISlP20n 


f 


RlfflOER 
ORB  STING  .ODD 
CRB  STJNS  -15.000 
ORB  STING  -20.000 


REFERENCE  INFCRMATICN 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


2590.0000 

1290.0000 
1290.0000 

97S.0000 

.0000 

4(X5.00DO 

.0040 


SO.  FT 
IN. 

IN. 

IN.  XT 
IN.  YT 
m.  ZT 


CEDMACH  = 1.10 
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FOREBODY  PITCHING  HOMENT  COEFFICIENT*  CLMF 


DMA  SET  SYMBCJL  COMFIGURATICN  DESCRIPTION 
lAlCGO?)  Q HSPC  594CIA33J  740TS  (TlPlSIP20n 

I A coin  □ MSFC  594tlA33)  740TS  IT1P1S1P20  I 

(A  CO  4 Q HSFC  594CIA33J  740TS  (T1PISIP20U 


RUDDER 

ORB  STING  .000 
ORB  STING  -I5.CK30 
£3RB  STING  ^20.000 


reference  information 


2G90.0000 

1290-0000 

1290,0000 

975.0000 

.0000 

400.0000 
.0040 


SQ,  FT 
IN, 

IN. 

IN.  ST 
IN.  YT 
IN.  ZT 


iiiM 


ilsllHHHlli! 

^B9SBSSBBBBSSI 

iiiSSKiilQihuHRH: 


l8888SSg8B8 


-on  -IK  -12  -8  “*4  u ** 

ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FI6  12  LONGITUDINAL  RUDDER  DEFLECTION  EFFECTS-FIRST  STAGE 

CFDHACH  = 1.25 
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FOREBODY  PITCHING  MC5MENT  C0EFFICIENT,  CLMF 


O^T^  SET  SYMBCL  CONFIGURATliSN  DESCRIPTION 
rAlCOQ7  3 O MSFC  594UA33)  740TS  (TIP1S1P2011 
tAlCOll  i □ DATA  NOT  AVAILABUE 

(MC0I41  Q DATA  NOT  AVAILABLE 


ORB  STING 


RUDDER 

.000 

~1S.000 

-2O.D0D 


reference  IM=-0RMATI0N 


SREF 

LREE 

BREF 

XMW 

YMRP 

ZMRP 

SCALE 


2690.0000 

1290.0000 
1290.0000 

97S.C000 

.0000 

400.0000 

.0040 


SO.  FT 

m. 

IN. 

IN.  XT 
IN.  YT 
m.  2T 


IHilill 


iililB 


iiSBSSgiigMBiiBiiiE,,,,— ■! 

IBBwaBBBaSi 


■ajaaaaaaarmi,i 


aaaaaawM 


-9fl  -IS  “12  -b  u 

ANGLE  6F  ATTACK.  ALPHA.  DEGREES 

FIG  12  LONGITUDINAL  RUDDER  DEFLECTION  EFFECTS-FIRST  STAGE 

CGOMACH  = I .46 
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F0REBODY  PITCHING  MOMENT  CQEFPIC1ENT»  CLMF 


n\TA  SET  SVMBOU  COJ^IBURATION  DESCRlPTiCN 
f .Airnn7  1 O MSEC  53<inA331  740TS  lTlPlSlP2l3j  J 

ri  cmi  H HSFC  594tlA33J  740TS  tTlPlSlP20 U 

SaIcoU)  y MSFC  594nA33l  74QTS  tTlPISlP2Qn 


j^UODER 
ORB  STINS  .000 
ORB  STING  -15.000 
ORB  STING  -20.000 


reference  information 


SREF 

LREF 

BREF 

XHRP 

YHRP 

Zf^RP 

SCALE 


2SS0.00C0 

I29C.OOOO 

I290.0COa 

97G.C000 

.0000 

400.0000 

.0040 


SQ.  FT 
IN. 

IN. 

IN.  XT 
IN.  ST 
IN.  ZT 


MaBaaaaaii 


SSSBSBaB^i 


iiinWHEnBBBHi 


■BHHP 
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~ ANGLE  OF  ATTACK*  ALPHA*  DEGREES 

FIG  12  LONGITUDINAL  RUDDER  DEFLECTION  EFFECTS-FIRST  STAGE 

CHIMACH  =1,37 
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FOREBODY  PITCHING  MOMENT  COEFFICIENT,  CLMF 


DATA  SET  SYMBOL  CGNFIBURATIOM  DESCRIPTICM 
tAlCOO?)  n MSEC  534UA33)  740TS  fTlP!SIP20n 
f AlCOl  1 ) U t*ATA  NOT  AVAILABLE 
(A4COt4)  Q DATA  NOT  AVAILABLE 


ORB  sting 


RUDDER 
.000 
-15.000 
-20 .000 


REFERENCE  UiFGRMATICN 
fEF  2S90.0000  SO.  FT 

fEF  1230.0000  IN. 

fEF  1290.0000  IN. 

IRP  976.0000  IN.  XT 

IRP  .0000  m,  YT 

*.RP  400.0000  IN,  2T 

:ALE  .0040 


BSSSSSSngHI 

■■■■■■■■■He 

M— masaBaaBi 

HBaBBBaBBBBBBnagBi 

laBSBiaaas 


IBBBBBBlB 


■jflBjJ 


ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

FIG  12  tGNGITUDINAL  RUDDER  DEFLECTION  EFFECTS-FIRST  STAGE 

CHMACH  = 2.39 
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FOREBODY  PITCHING  MOMENT  COEFFICIENT,  CLMF 


DATA  sex  SYMBOL 
CAIC007I  Q 
tAlCOH)  □ 
[AICOI41  V 


CONTSSURATION  DESCRIPTION 
MSFG  594UA331  740TS  ITlPISlP|gil 
MSFC  534(1A33]  740TS  ITIPlSlPaOl) 
MSFC  534UA33]  740TS  (TIPISIP2QIJ 


RUOOSR 

ORB  STING  .000 
ORB  STING  -15.000 
ORB  STING  -20.000 


reference  information 

SREF  2S9QuOOOO  SO.  KT 


LREF 

BREF 

XMRP 

YHRP 

ZW?P 

SCALE 


1290.0CO0 

1290.0000 

976.0000 

.0000 

400.0000 
.0040 


IN. 

IN. 

IN. 

IN. 

IN. 


XT 

YT 

ZT 


F!G  12  LONGITUDINAL  RUDDER  DEFLECTION  EFFECTS-FIRST  STAGE 

CJ3MACH  = 4.36 


FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


. 1 n~-~* 


data  set  symbol 
I AIC007  J n 

(Ajcom  y 

CA1G0143  Q 


CONFIGURATltSJ  DESCRIPTION 
MSFC  594UA331  740TS  tTlPISlPZOjJ 
HSFC  534tlA33)  740TS  tTlP  S P2Q  J 
MSFC  534UA33  ) 740TS  lTlPlS!P2an 


RUOKR 
tSS  STI!«  <000 
ORB  STINS  -IS.OOO 
ORB  STING  -20.000 


REreRENCE  IJ^fORMATION 
SREF  2S90.0000  SO.  FT 

1290.0000  IN. 

1290.0000  IN.  ^ 

97B.OOOO  IN.  KT 

.0000  IN.  YT 

400.0000  IN.  ZT 

.0040 


LREF 

BREF 

XHRP 

YMRP 

ZMRP 

SCALE 


FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


FOREBODY  AXIAL  FORCE  COEFFIClENTr  CAF 


DATA  SET  SYMH3L  CONF1C5URAT I ON  DESCRIPTION  RLEDEK 

fAirnnTl  H HSFC  534C1A33)  740TS  IT1P1S1P20U  INB  STINS  .^0 

CA  CO?ll  □ HSFC  594nA33)  740TS  (TIP1SIP20U  SS| 

(AIC0  4)  O MSFC  534nA33)  740TS  £TlPiSiP20l)  ORB  STING  -20.000 


reference  IfTORHATICN 
SREF  2630.0000  SQ.  FT 

LREF  1290.0^  N- 

BREF  1290.0000  IN. 

XMRP  97B.00D0  IN.  XT 

YW?P  .0000  N.  YT 

ZHRP  4CKJ.0000  IN.  2T 

SCALE  .0040 


FOREBODY  AXIAL  FORCE  COEFFICIENT,  CAF 


HATA  set  SYMStS-  CONFIGURATION  INSCRIPTION 
?M?cra71  Q MSFC  594nA331  740TS  ITIPlSIP20n 

A coil  b Bata  not  available 

(AlCoU)  y data  NOT  AVAILABLE 


ORB  STING 


RUDDER 

.ODD 

-IS.OOD 

-20.000 


reference 

SREF  2690 

LREF  ^ 

BREF  1290 

XKRP  976 

YMRP 

a^P  400 

SCALE 


INFORMATION 
,0000  SO.  FT 

.0000  IN. 

,0000  IN.  ^ 

.0000  IN.  XT 

,0000  IN.  YT 

.0000  IN.  ZT 

.0040 


dHUnHi 


ANGLE “of  attack.  ALPHA.  DEGREES 


FIG  12  LONGITUDINAL  RUDDER  DEFLECTION  EFFECTS-FIRST  STAGE 
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CD3MACH 


1 .05 


F0REBODY  AXIAL  F0RCE  COEFFICIENT » 


FOREBODY  AXIAL  FORCE  COEFFICIENT*  CAF 


DATA  SET  SYf«OL  CONFIGURATION  DESCRIPTION 
(A1C007  3 Q HSFC  59-inA33)  740TS  iTIPISlP^jl 

A CQI  1 □ MSFC  5S4UA33)  740TS  tTlPlSlP20n 

A CO  41  <>  MSFC  534nA331  740TS  fTlPlSlP20n 


RUDDER 
0R9  STINS  .000 
ORB  STING  -15.000 
ORB  STING-  -20.000 


reference  informaticn 

SREF  2SKJ.OOOO  SO.  FT 


LREF 

BREF 

XMRP 

YMRP 

EMRP 

SCALE 


1290.0000 

1290.0000 

975.0000 

.0000 

400.0000 
.0040 


5N, 

IN. 

IN.  XT 
IN,  YT 
IN.  ZT 


I iUf  HKiiH  ItH  IHI 


■laHaHBaaaBaBgBBi 


-giaffilaaBMaL- 

aiBBBBBBBBHilliiiinii 
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-20  -16  -12  -8  -4  u • ^ 

ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG  12  LONGITUDINAL  RUDDER  DEFLECTION  EFFECTS-FIRST  STAGE 

CFiNACH  = 1.25 
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FOREBODY  AXIAL  FORCE  COEFFICIENT^  CAF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPT  I Gl^^  ^ 

tAlCOO?)  Q MSFC  594(IA33)  740TS  (TIPIS1P201 J C«B  ^ING  _ _*ggg 

A COlfl  □ DATA  NOT  AVAILABLE 

A CO  4 y DATA  NOT  AVAILABLE  -20.000 


. Q4.piMi 
-20 


ANGLE ^OF  ATTACK.  ALPHA.  DEGREES 


FIG  12  LONGITUDINAL  RUDDER  DEFLECTION  EFFECTS-FIRST  STAGE 


CGOMACH  = 1.4G 


FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


DATA  SET  SYMBOL  CONFIBURATIDN  DESCRIPTION 
[AIC007)  Q MSFC  594(1  A33)  74GTS  tTlPiSlP^JJ 
{A  I □ 594UA331  740TS  (TlPlS  P20  3 

£A  CO  43  y MSFC  594(IA333  740TS  (T1P1SIP201J 


RW30ER 

0R3  STIN3  .000 
ORB  STIAE  -15.000 
ORB  STING  -^.000 


REFERENCE  INFORMATISN 
SREF  2690.0000  SO.  FT 


1290.(X»00 

1290.0000 

97B.0000 

.0000 

400.0000 

.0040 


(M. 

IN. 

IN.  XT 
IN.  YT 
IN.  ZT 


saSagssssssmsssBB^^ 


MBHisaiib 


maapBiipiiHi 


— ™3BB88BKS8MBwh^! 


■m 
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ANBLeV  attack.  ALPHA.  DEGREES 

FI6  12  LONGITUDINAL  RUDDER  DEFLECTION  EFFECTS-FIRST  STAGE 

CHDMACH  = 1 .97 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


DATA  SYMBOL  D3NJF1GURATIC3N  DESCRIPTION 
lAICOO?)  Q MSFC  594tlA33)  740TS  ITIPlSlP20n 
lAlCOn  ) U data  NOT  AVAILABLE 

IA1C014J  O data  not  AVAILABLE 


ORB  STING 


RUDDER 

*000 

-15.000 

-20.000 


REFERENCE 
SREF  2S90 
LREF  1290 
SREF  1290 
XMRP  976 
YMRP 

ZMRP  400 
SCALE 


information 

.00)0  SO.  FT 

.0000  IN. 

.0000  IN. 

,0000  IN.  XT 

.0000  IN.  YT 

.0000  IN.  ZT 

.0040 


iSSIBBSSSS33BBBB3SBBEBSBBB9^H 


-9n  -IR  -12  -y  -4  u *4 

ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG  12  L0NGITUDINAL  RUDDER  DEFLECTION  EFFECTS-FIRST  STAGE 

CHMACH  = 2.99 


PAGE 


FGREB0DY  AXIAL  FORCE  CQEFFICIENTr  CAF 


NORMAL  FORCE  COEFFICIENT  DUE  TO  RUDDER -CN/DR 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CCICOn  ) Q HSFC  534CIA33)  740TS  CTlPISlP20n 

CC1COI4  3 U HSFC  5S4tIA333  740TS  CTlPlSIP20n 


DRUCOR 

ORB  STING  -IS.QOO 

ORB  STING  -20.000 


REFERENCE  INFORMATION 
SREF  2650.0000  SO.  FT 

LREF  1290.0000  IN* 

BREF  1290.0000  IN. 

XHRP  976.0000  IN.  XT 

YHRP  .0000  IN,  YT 

ZHRP  400,0000  IN.  7T 
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FIG  12  LONGITUDINAL  RUDDER  DEFLECTION  EFFECTS-FIRST  STAGE 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
ccicmn  Q MSFC  594UA333  740TS  CTIPISIPBOID 

CCICOMJ  d HSFC  594UA333  740TS  tTlPlSlP2013 


ORB  STING 
ORB  STING 


DRUDDR 

-15.000 

-20.000 


REFERENCE  INFORMATION 
SREF  2690,0000  SO.  FT 

LREF  1290.0000  IN. 

BREF  1290.0000  IN.  ^ 

XHRP  978.0000  IN.  XT 

YHRP  ,0000  IN.  YT 

ZHRP  400,0000  IN,  2T 
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NORMAL  FORCE  COEFFICIENT  DUE  TO  RUDDER, CN/DR 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  ORUDDR 
CCICOII)  Q H3FC  594CIA333  740TS  enPISIP20U  ORB  STING  -I5.0D0 
CCIC0U5  □ M5FC  594nA33)  740TS  CT1PISIP2013  ORB  STING  -20.000 


REFERENCE  INFORMATION 


OREF 

2690.0000 

SO. 

FT 
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BREF 

1290.0000 

IN. 

XHRP 

976.0000 
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YT 
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ZT 

scale 
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m 12  L0NBITUDINAL  RUDDER  DEFLECTION  EFFECTS-FIRST  STAGE 

CCMLPHA  = -S.OO  PASE  714 


NORMAL  FORCE  COEFFICIENT  DUE  TO  RUDDER. CN/DR 


NORMAL  FORCE  COEFFICIENT  DUE  TO  RUDDER. CN/DR 


DATA  SET  SYMBQL  CONPIQURATIDN  DESCRIPTION 
CCICOII  3 n HSFC  59<1CIA333  740TS  CT1PIS1P2013 

CC1COM3  U MSFC  584CIA33>  7A0TS  CTIP1S1P20U 


ORUODR 

ORB  STING  -15.000 

CRB  STING  -20,000 


REFERENCE  INFORMATION 
SREF  2B3G.0000  SO,  FT 

LREf  1290.0000  IN. 

BREF  1290.0000  IN. 

XHRP  97e.0DD0  IN.  XT 

YMRP  ,0000  IN.  YT 

ZHRP  400.0000  IN,  HT 

SCALE  .0040 
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FIG  12  LONGITUDINAL  RUDDER  DEFLECTION  EFFECTS-FIRST  STAGE 
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NORMAL  FORCE  COEFFICIENT  DUE  TO  RUDDER, CN/DR 


DATA  <?ET  SYMBOL  CONFIGURATION  DESCRIPTION 
CCICOIU  Q M5FC  594CIA333  74DTS  CT1PISIP201) 

tClCOMJ  □ HSFC  S34nA333  740TS  CTIPISIPSOI) 


DRUDOR 

ORB  STING  -15.000 

ORB  STING  -20.000 


REFERENCE  INFORMATION 
SREF  2530.0000  SO.  FT 

LREF  I2SD.0000  IN. 

BREF  1290.0000  IN. 

XHRP  976.0000  IN.  XT 

YHRP  .0000  IN,  YT 

2MRP  400.0000  IN.  2T 

SCALE  .0040 
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NORMAL  FORCE  COEFFICIENT  DUE  TO  RUDDER. CN/DR 


NORMAL  FORCE  COEFFICIENT  DUE  TO  RUDDER, CN/DR 


DATA  SET  SYK9DU  CONFI6URAT10N  DESCRIPTION 
tClCOJM  D HSFC  594CIA333  740TS  (TlPlS!P20n 

CC1COU3  U HSFC  594CIA333  740TS  <TlPlSlP20n 


ORUODR 

ORB  STING  -15.000 

ORB  STING  -20.000 


REFERENCE  INFORMATION 
SREF  2B90.0000  SO.  FT 

LREF  1290.0000  IN. 

BREF  1290.0000  IN. 

XHRP  376.0000  IN.  XT 

YHRP  .0000  IN.  YT 

ZMRP  400.0000  IN.  ZT 

SCALE  .0040 
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FIG  12  LONGITUDINAL  RUDDER  DEFLECTION  EFFECTS-FIRST  STAGE 
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NORMAL  FORCE  COEFFICIENT  DUE  TO  RUDDER. CN/DR 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CC1COU5  Q 
CCICOI4  3 □ 


ORUOOR 


REFERENCE  INFORMATION 


H5FC  594CIA333 

740TS 

CT1P1S1P2013 

ORB  STIN6 
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SREF 

2690.0000 
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FT 

HSFC  S94C 1A333 
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CTIPIS1P20U 

ORB  STIN6 
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LREF 

1290.0000 
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BREF 

1230 .0000 
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YT 
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ZT 

scale 
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FIG  12  LONGITUDINAL  RUDDER  DEFLECTION  EFFECTS-FIRST  STAGE 

Cn ALPHA  s 6*00 
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NORMAL  FORCE  CQEFFiCJENT  DUE  TO  RUDDER, CN/DR 


DATA  SET  SYHUDL  CONFIGURATION  DESCRIPTION  DRUOOR 
tClCOMD  Q HSFC  5S4CIA333  740TS  CTlPISlPZOn  CRB  STING  -15.000 
(CIC014J  □ HSFC  534UA333  740TS  CTIPISIP20I3  CRB  STING  -2O.G0Q 


REFERENCE  tNFOSHATlON 
SREF  28SD.G000  S3.  FT 
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FIG  12  LONGITUDINAL  RUDDER  DEFLECTION  EFFECTS-FIRST  STAGE 
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NORMAL  FORCE  COEFFICIENT  DUE  TO  RUDDER. CN/DR 


PITCHING  MOMENT  COEFFICIENT  DUE  1 0 RUDDER. CLMDR 


D^TA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  ™ -5^ 


-reference  INFDRHATIQN 
SREF  2S90.0000  SO.  FT 


lref 

eREF 

XMRP 
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ZMRP 
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PITCHING  MOMENT  COEFFICIENT  DUE  TO  RUDDER. CLMDR 


DATA  SET  SYMBGa.  CONFIGURATION  DESCRIPTIW 
t Clean  ) Q MSFC  5S4(IA333  740TS  (TIPISIP^U 
(CIC014)  LJ  MS'C  5S4tIA33)  740TS  (TIPISIPSOI 3 


K?UD£3R 

0R8  STING  -15.000 
ORB  STING  -20,000 
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FIG  12  LONGITUDINAL  RUDDER  DEFLECTION  EFFECTS-FIRST  STAGE 
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PITCHING  MOMENT  COEFFICIENT  DUE  TO  RUDDER. CLMDR 


DATA  SET  SYMBCiL  CONPIGURATION  .DESCRIPTIGN 

[c-lggUi  a RiH  fits  1X1! 


REFERE^CE 
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PITCHING  M0MENT  COEFFICIENT  DUE  TO  RUDDER, CLHDR 


DATA  SET  SYhBOL  CQI^ICURATION  DESCRIPTION 
fCirnm  n MSFC  534nA333  74QTS  £TIPlSlP20j) 

{CiraUi  □ MSFC  594IIA33]  740TS  (TlPlSIP20n 


DRUDDR 
ORB  STING  -15.000 
ORB  STING  -20.000 


REFEf=«M:E  INFORHATICN 
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PITCHING  MOMENT  COEFFICIENT  DUE  TG  RUDDER, CLMDR 


yiu*ii*jajui»ngi>iiir 


DATA  SET  SY^B^3L  C0NFI6URATICW  DESCRIPTION  DRUOOR 

(ClCOm  Q MSFC  594[IA33)  740TS  (T1P1SIP201)  25§  STING 

(CICoUj  LJ  MSFC  59411^33}  740TS  (TIPJSIP2QI)  ORB  STING  -20.003 
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PITCHINB  MOMENT  COEFFICIENT  DUE  TO  RUDDER. CLMDR 


TCHIN6  MOMENT  COEFFICIENT  DUE  TO  RUDDER, CLMDR 


DATA  SET  SYMBCB.  CONP 1 6URAT ION  DESCRIPTION 


tClCOni  Q HSFC  594CIA33)  740TS  fTIPlSjP20n 
(CIC0I4)  □ MSEC  594(  IA33)  740TS  CTlPlSlP20n 


MSEC  594( IA33)  740TS  tTlPlSlP20!) 


DRUDDR 
ORB  STING  -15.000 
ORB  STING  -20.000 
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FIG  12  LONGITUDINAL  RUDDER  DEFLECTION  EFFECTS-FIRST  STAGE 
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PITCHING  HQMENT  COEFFICIENT  DUE  T0  RUDDER. CLMDR 


DATA  SET  SYMBOL  C0NR6U?ATI0N  DESCRIPTION 
ICICOU)  Q MSEC  534(IA331  740TS  tTlPlSIPMlI 

(cISlil  □ MSFC  594UA33  ) 740TS  tTIPlSlP20U 


DRUDOR 
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ORB  STIN5  -20.000 


REFERENCE  IfvfORMATION 
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PITCHING  MOMENT  COEFFICIENT  DUE  TO  RUDDER*CLMDR 


DATA  SET  SYI«QL  CONFIGURATION  DESCRIPTION 
ICICOin  Q M5FC  594I!A33)  740TS  (TIPISIP2013 
(CICm4I  □ MSFC  S94UA33)  740TS  UIPIS1P20I) 


CRLOOR 
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0R8  STING  -20.000 
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PITCHING  MOMENT  COEFFICIENT  DUE  TO  RUDDER. CLMDR 


PITCHING  MOMENT  COEFFICIENT  DUE  TO  RUDDER. CLMDR 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
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FOREB0DY  AXIAL  FORCE  COEFFICIENT  DUE  TO  RUDDER. CAFDR 


DATA  SET  SYMBOL 
tClCOl!)  Q 
tClCOH)  U 


D3NFlSJ?ATlt»\l  DESCRIPTION 
MSFC  SS4CIA33  ) 743TS  (TIPlSlP|On 
MSFC  594nA33  ) 740TS  lTlPlSlP20n 


DRUDOR 
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FOREB0DY  AXIAL  FORCE  COEFFICIENT  DUE  TO  RUDDER, CAFDR 


FQREB0DY  AXIAL  FORCE  CQEFFICIENT  DUE  TO  RUDDER. CAFDR 


DATA  SET  SYMBOL  CONFIGURATION  , 


OftUDDR 
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FOREBODY  AXIAL  FORCE  CGEFFiCIEMT  DUE  TO  RUDDER, CAFDR 


DATA  SET  SYHaOL  CONFIGURATION  [DESCRIPTION 


DRUCOR 


[ClCOm  Q MSFC  594I1A33)  740TS  (T1PISIP201)  ORB  STING  -15.000 

(CIC014)  □ MSFC  5S4C1A33  ) 740TS  (TIP1S1P20U  ORB  STING  -20.000 
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FOREB0DY  AXIAL  FORCE  COEFFICIENT  DUE  TO  RUDDER* CAFDR 


DATA  SET  SYMBOL  CONFIGURATION  DESCRlPTiON 
CCICOIl)  Q MSFC  S94(  IA33J  740TS  tTlPlSlP20n 
(C1COI4)  □ MSFC  594tiA331  740TS  fTlPISIP20i3 


ORUODR 
ORB  STING  -15.000 
ORB  STING  -20.000 
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FOREBODY  AXIAL  FORCE  COEFFICIENT  DUE  TO  RUDDER. CAFOR 


FOREBODY  AXIAL  FORGE  COEFFICIENT  DUE  TO  RUDDER. CAFDR 


DATA  SET  SYHSOL  CaMFiGURATieNJ  tJESCRJPT  JDN  DRUDDR 
fClCOn)  Q MSFC  5941IA33J  740TS  mPlSlP20U  ORB  STING  -15.000 
CCIC014)  LJ  HSFC  534UA33)  740TS  tTlPlSlP20U  ORB  ST1W3  -20.000 


REFEREt'STE 
SREF  2GS0 
LREF  12S0 
SREF  1290 
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